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INDEX FOR VOLUME XIX. 19 06 ' Illustrated Articles ^

Air Brake Department. 2B, 76, 121, 167, 217, 2CB,

325, 377, 423, 461, 51B, G61.

Air Brake Subjects;
•Anglo Cock, Safely. 327.

Angle Cock, Self-Locking, 515.

•Angle Valve with Handle Ijock, 379.

*Air Pump, Cross Compound (8V4 Ins.), 377.

Air Brake Men's 1906 Convention, 325.

Brakes, Testing High Speed. 25.

Brake Pipe, Obstructions. 469.

•Brake Vaive, Automatic, Type H, 265.
•Brake Valve. SK, 267.

•Canon, Air Brake, 123.

•Connections. Pipe for ET Equipment, 167.

Convention at Montreal. 1906, 325.

•Compound Air Pump (8% Ins.), 377.

•Distributing Valve. The, 217.

"Dukesmith Air Brake. 227.

•ET Equipment (Description), 75.

•Equipment W. A. B., New. 75.

•ET Equipment. Pipe Connection. 167.

High Speed Brakes, Testing, 25.

Hose Parting by Hand. 25.

*H Type. Automatic Brake Valve. 265.

•H-5 Brake Valve Handle, Positions of, 515.

*K Triple Valve, 121. 562.

•K Triple, Diagrams, 423.

•Lye Tub. Portable, 269.

Pump Governor. S-D-4, 169.

•Pump. Cross Compound Air (8% ins.), 377.

•Recording Plate, Air Brake, 26.

Pump, Large, and 100-Car Train, 561.

Rails, Slippery. 616.

•Sauvage Safety Brake. 868.

Strainers, Air Pump. Keep Clean, 26.

Strainer, Air Pump, 122.

•Strainer. New, for Pump (W. J. Ogan), 157.

S-D-4 Pump Governor. 169.

•S P Brake Valve. 267.

•Triple Valve, "K," 121, 267.

Troubles and Remedies, Possible, 469.

•Valve Brake, S F, 267.

•Valve, "K" Triple, 121, 267.

•Valve. H-5 Brake, Positions of, 516.

•Valve, Automatic Brake, Type H, 265.

•Valve, Graduating. 470.

*Valve. the Distributing, 217.

•Z-Lock (Shriver's). 269.

Sauvage Safety, 86.

Dukesmith, 227.

Accidents:
Cash for Accident Prevention, 66.

To Prevent Railroad. J. W. Reading, 13.

Railway. Angus Sinclair, Letter N. Y. Sun, 502.

Air Pump, Tests of Compound (West'g'hs), 286.

Alcohol. Popular Making of, 416.

Aluminum, 68.

•Arched Structures, 537.

•Ash Handling, Economical, 29.

Automobiles and Locomotives. Efficiency of, 256.

•Avalanche. Fighting the, 97.

Axles, Crank, 406.

B
•Baldwin, Statue of. 306.

Baldwin's, a Glance at, James Kennedy, 63.

Blacksmiths. Machine. 229.

Block Signal Legislation, 414.

Block Signal Equipment. 649.

Boilers;
•Water Tube Locomotive, for P. L. M., 463.

Explosions. Locomotive, 368.

Ehcploslon, 18.

Temperature. Favors Uniform. 66.

Design. Essentials in, D. Van Alstyne, 206.

Explosions. 388.

Filling while being towed, 153.

Exploding for Knowledge Sake, 359.

Horse Power of. Roger Atkinson, 244.

Safe. Roger Atkinson, 8.

Washing and Repairing, 249.

Setting Flues in Locomotives, 522.

Brick Arch. Value of, 201.

•Brake, Sauvage Safety. 86.

Brake. Dukesmith, 227.

Bridges:
•Black River, N. Y. C. & St. L., 161.

•Bascule. 399.

"Concrete Viaduct (Santa Ana River, Cal.), 491
•Cantilever, 353
•Over Schuylkill River. Pa.. 193.
•Over St- John River. New Brunswick, 301.

Book Notices:
Air Brake Association. 1906 Proceedings. 462.

American Steel Worker. R. E. Markham. 417.

American Stationary Engineering, W. E.
Crane. 556.

Brazing and Soldering. J. F. Hobart. 509.

Catechism of Electric Headlight, 655.

Cost of Locomotive Operation, G. R. Hender-
son, 609.

Examination Questions and Answers, Marine
and Stationary, 462.

Dictionary, Car Builders', 370.

Dictionary. Locomotive, G. L. Fowler, 656.
Eminent Engineers, D. Goddard. 210.
Electrical Wiring. Diagram and Switchboards,

Newton Harrison. 115.

Elements of Gas Engine Design, S. A. Moss,
566.

Electrical Dictionary. Standard, Prof. Sloane,
269.

Gas, Gasoline and Oil Engines, G. D. Hiscox,
69.

General Specifications for Railroad Bridges
and Structures, A. W. Buel. 462.

General Specitieations for Steel Railroad
Bridges and Viaducts, T. Cooper, 462.

Link Motions, Valves and Valve Setting,
P. H. Colvin. 160.

Management of Electrical Machinery, F. F.
Crocker and S. S. Wheeler, 609.

Manual of Wireless Telegraphy, A. F. Collins,
656.

Modern Machine Shop Construction, O. E.
Perrigo. 115.

Modern Locomotive Engineering Handy-Book,
C. F. Swingle. 160.

Notes on Patents, P. Synnestvedt. 556.
Proceedings, Air Brake Men's Ass'n, 1906. 462.
Practical Pattern Making. F. W. Barrows. 69.

Questions Answered on Standard Code, G. E.
Collingwood, 258.

Standard Electrical Dictionary, Prof. T.
Sloane, 269.

Steel Square as a Calculating Mach., A. Fair,
666.

Steel Square Pocket Book. D. L. Stoddard. 556.
Signal Association Proceedings, 656.
Tools, Second Hand. 367.

Tests, Penna.. Convenient Summary of. Dr.
Goss, 372.

Turning and Boring Tapers, F. H. Colvin, 556.
Twentieth Century Machine Shop Practice,

L. El. Brookes. 258.

Valve Gears for Steam Engines, C. H. Pea-
body, 210.

Wiring a House, H. Pratt. 462.

Water Softening and Treatment, W. H. Booth
371.

Car Cleaning (N. Y. Club; B. P. Flory), 625.

•Car Design. Science Applied to. 111. Cent.. 127.

•Car, for Automobiles and Horses, B. & M., 428.

•Car (King-Lawson) Hard Service and Good
Results. 675.

•Car Building. Rapid, in India, A. R. Bell, 412.

Car Lines. Private, Defense of, 94.

Case Hardening and Potashing. 381.

Casings. Warped, 442.

Casings, Inspecting, 361.

Circulation of Railway and Loco. Engineering,
92.

Correspondence School, Our. 21. 71, 117, 163,

213, 261, 321. 373, 419, 465, 611, 657.

Collision on the D. & R. G., 159.

Collision on the Pennsylvania, 507.

Compass and Gyroscope, 100.

Cost per Mile Run, J. E. Goodman. 313.

Couplers, More Reliable Needed, 115.

Object -Lessons on. W. E. Symonds, 157.
•Crank Axles, 406.

Cars;
•American Palace Car, 200.

•All Steel Passenger. 414.

•Ballast and Sleeper Wagons, A. R. Bell, 603.

•Box for Automobiles, Penna. R'd, 116.

Sanitation of Passenger, 209.

Draft Gear, Cam Lever, for Cars, McLeod &
Co., 293.

Flat Car, Steel, for Panama Canal. 38.

•Plush Ploor Drop Bottom Gondola. Ralston
Steel Car Co., 314.

•Flat Special Steel. General Electric Co., 328.
•Flat. Without a Deck. Penna., 417.

•Plat. 100-Ton Capacity. 254.

•Gondola, General Service, Pressed Steel Car
Co., 286.

Gasoline Inspection, 124.

•Gondola. High Side Hopper (Lehigh Valley),
384-

Repatr to Steel. 564.

•Steel Hopper. High Side (Lehigh Valley). 384.

•Motor Car. Gasoline. Union Pacific. 459.

•Motor Coach, New (Glasgow), C. E. Morel,
494.

•New Form of Sleeping, 199.

•New Wagon Stock on British Roads. A. R.
Bell, 36S.

Power Brakes on Cars. 416.

Shortage of Freight, 551.

Side Door Car for Suburban Serrlce, IlL Cent.,
127.

Steel Pa-ssenger Coach for the Southern, 433.
•Side Dump. King-Lawson, 281.
•Tunnel Spray Car for Central London Rail-

way. 380.

Criticism. Rational. Made Effective. 102.
•Curves. Elevation on Railroad, 250.

D
Dipsomania Cures, Fraudulent, 514.
Dniw Gear, Value of Friction, W. O. Thomp-

son, 402.

Driving Wheel Slip. Points of, 453.
•Dukesmith Air Brake, 227.

E
•Earthquake. Echoes of the, 270.

Eccentrics, Wear of, J. E. Sweet, 14.

Egypt Wants Railroad Equipment, 258.

•Eieclro-.viagnetism, Roger Atkinson, 550.

Electrical Traction. Observations on. 552.

•Electric Traction on the N. Y. C, 567.

Electricity v.s. Steam, 114, 651.

Electricity or Steam, Cost of, in Mauritius, 65.

Electricity on Steam Railroads, Discussion by
W. J. Wilgus. 1?;.

Electrification on the Penna. (West Jersey &
Seashore), 290.

•Electrification of the Simplon Tunnel. 308.

Engine Failures, .M. K. liarnum, 303.

Geared, Tractive Ellort of, 128.

Why Moves, 310.

•Failures and Their Causes, F. P. Roesch,
496.

House Record, Scranton. Lackawanna, 284.

Engines. Slipping. Cause of, 2.0U.

Some Slippery, 208.

Derailment of Ten-Wheel, W. A. Nettleton,
361.

•Early Norris. W. DeSanno, 500.

Regular vs. Pooled, C. F. Richardson. 504.

Pooling. 289.

Bugineman, the Future, 608.

l;;xhibits. General Foremen's Association. 295.

M. M. & M. C. B. CJonvention. 338.

Traveling Engineer's Convention, 479.

Exhibition, the Milan, 555.

Fellow Servant Law, 168.

First Aid to the Injured, 416.

Flexible Stay Bolts, Observation on, B. E. D.
Stafford. 520.

Flues, Leaky, Cause of, B. E. Greenwood. 259.

Setting in Locomotive Boilers, G. G. Nicol, 522.

Leaky, Cause of, C. Parkesen, 303.

Foreman, the General, 414.

Difierent Kinds of, SI.

Duties of the, G. W. Keller, 287.

Front Ends Discussed by Traveling Engineers,
506.

Gas Burning. Natural. 152.

Gears, Change, for Screw Cutting, R. Atkinson,
409.

General Correspondence. 11, 59. 105, 151, 201, 249.

309, 361, 407, 453, 499, 545.

General Foremen to Be Excluded from M. M.
Ass'n, 318.

General Poremen's Association, Exhibits, 295.

Association, 252.

Gondola. Plush noor Bottom. 314.

Government Ownership in Japan, 181.

Guide, First Railway, 112.

H
Headlights, Oil vs. Electric, A. S. Abbott. 279.

Headlight, Light Losses from a, 316

Edward's Electric, Questions on. 374.

Heat. Train Stopping and. 101.

Horse Power and Thermal Units. 65.

Of Boilers. Roger Atkinson, 244.

•Hydrostatics in the Shop, 544.

Injured. First Aid to. 415.

Inspection During Manufacture. 568.

Irresponsibility, 40.

Joule, Value of the, 17.

Leaky Flues, Cause of. C. Paskesen, 303.

Leaky Flues, Cause of. B. E. Greenwood, 259.

Locos, and Autos., Efficiency of, 256.
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Locomotive Boiler Explosions. 368

Builalng, KstablUhmoQts, Passed Away. 194.

building. Tendencies In, 16.

•Front Ends. M. M. Committee Report, 330.

Lubricant. Grease as a, lOJ.

•Lubricator Guard, Mo. Pac, 452.

Locomotive. Oil Burner, IS.

DrivLug Wheels S.ipping, W. M. Dewitt, 546.

Speed, Judging, 32S.

Locomotivi s:

•Baldwin 2-S-2, L., C. & M., 307.

•Baldwin 4-6-0 Balanced Compound, C, N. &
St. L., 149.

•Baldwin 2-C-2 for the Great Northern, 405.

•Baldwin Hack Kail tor Pike's Peak, 527.

•Baldwin 4-0-0 tor M.. K. & T., 125.

•Baldwin 4-4-2. Union Pacific, 3S7.

•Baldwin Mallet Compgund for Great Norih-
ern, 472. . „ ,.^

•Baldwin 2-S-O for Birmingham & Southern,

495.

•Baldwin 4-0-2 for Oregon Short Line, 195.

•Baldwin 4-6-2 for the Southern, 272,

•Baldwin 4-6-2 for the Wabash. 38.

•Baldwin 2-6-2 for A., T. & S. F., 665.

•Belgian State 4-4-0. 679.

•Brooks 4-6-2 for the Monon., 79.

•Canadian Pacific 4-6-2, Culm Burner. 19.

•Compound 4-4-2, Great Northern of Eng., 351.

•DeGlehn 4-4-2 on the Pennsylvania, 260.

•Electric Zone, Service in, N. Y. C, 430.

Electric Engines, Pennsylvania, 308.

Electric and Steam, 113.

•Electric, N. Y., N. H. & H. R., 2U.
•French 4-6-0 Compound. 205.

Geared, Tractive Effort of, 128.

•German Compound. 4-4-2 Wind Splitter, 179.

•Hisioric, Pennsylvania. 313.

•Mountain Climber in Upper Burma, 337.

•Mallet Compound tor the Erie, 671.

•Norris, Early, W. DeSanno, 500.

•Oldest in the World at Work, 144.

•Oscillating Cylinder and no Valve Gear, E.

W. Gregory. 501.

•Old Timer on the Grand Trunk, 459.

•On the B. & O.. 336.

•2-6-0 P. L. M., with Water Tube Boiler, 463.

•0-6-0, Great Eastern of England. 485.

•Rogers 2-8-0 for Cuba. 359.

•Richmond 4-6-2 for N. & W., 253.

•Schenectady 4-6-0 for the 'Frisco, 102.

•Schenectady 2-8-0 for the B. & 0., 9.

•Schenectady 4-6-2 tor the B. & O., 329.

•Schenectady 2-8-0 for the B. & M., 172.

•Schenectady 4-6-2 for the N. Pac. (Comb.
Chamb.). 449.

•Schenectady 2-6-6 for the B. & A., 427.

•Schenectady 4-4-0 Culm Burner, D., L. & W.,
223.

Schenectady 2-6-0 Culm Burner, C, D. & H.,

517.

Schenectady 4-6-2 Northern Pacinc, 642.

•Si.t-Coupled Engine, Caledonian, 436.

•Tank Engine. Northern of France, 479.

•Texas & Pacific. 4-4-2. 372.

•Three-Cylinder Compound, Great Central of

England, 504.

•Water Tube, for the Paris, Lyons & Medi-
terranean, 463.

•2-4-0 on Siaten Island Rapid Transit, 69.

Simple vs. Compound. J. F. DeBoy, 276.

Steam and Electric. 420.

Slipping of. "Technology," 547.

Locomotive Attachments and Parts:

•Bell Ringer, Pneumatic. H. Bj-eltenstein, D.

& R. G., 602.

•Connecting Rod, Fork End, L. & M. E.. 107.

•Frame Patch, Temporary, 544.

•Headlight. Glasses. Preserving, 158.

•Oil Pump for Locomotives, 133.

•Relief Valve, Penn.sylvania, 150.

•Speed Recorder and Odometer, 633.

•Valves, Semi-Plug, 435.

•Valve, Pennsylvania Relief. 150.

•Valve Gear, Walschaerts, 619.

M
Machine Tools, L. R. Laizure, 282.

Machinist's Apprentice. 461.

Machine Shop Practice, L. R. Laizure, 269,

Machinists, Modern. 317.

Man Who Sells Things, G. A. Post, 222,

Master Mechanics, Modern, 368.

•McClesky Train Order Cabinet, 420.

Mechanical Skill, Decline in, 59.

Metal. Fatigue of, 369.

•Motive Power on B. & 0., 336.

Motor, Tractive Effort of a, 252.

•Carriage for Railroads, A. F. Sinclair, 62.

M. M. Ofllcers, 1906-07, 332.

Ass'n Convention, Exhibits, 338.

M. C. B. Convention, Exhibits, 338.

N
Natural Gas Burning. 152.

•New South Wales, Railway Progress In, 120.

Oil, Value as Fuel. 554.

Optical Illusion, 484.

Ownership, Government, In Japan, 181.

•Panama Canal. Work on the. 1.

•Patent Office Department. 102. 148. 224, 288, 335,

390. 418. 610, 566.

Pay Increase on the Penna. System. 573.

Per Diem. Change in Charge. 210.

Per Mile Cost of. J. C. Goodman, 313.

Personals, 33. 83. 129, 175. 225, 273, 333, 385. 431,

477. 523, 569.

Piston. Ancient Device. ,112.

First Use of. 57.

Points of View. 517.

Power. Expenditure of, 16.

And Torque. 124.

1 raetice. Machine Shop. L. R. Laizure, 269.

PoriraUs;
H H. Vaughan, Canadian Pacific Ry., 33.

W. H. Wilson, BuUalo, Rochester & Pitts-

burgh, 33.

G. H. Daniels, New Y'ork Central, 34.

B E. Taylor. Chicago. Indianapolis & Louis-

ville, S3.

11 C. Shields. Lehigh & New England, S3.

W. H. Marshall. President: American Loco-
motive Co.. 129.

A. W. Johnston. New Y'ork. Chicago & St.

Louis. 129.

W. E. Fowler. Canadian Pacific, 333.

J F. Deems. New York Central Lines, 333.

C. A. Handy, Lake Shore & Michigan South-
ern, 17^*.

C. .M. Hays, Grand Trunk Ry. System, 273.

K. J. Gross, Vice-President: American Loco-
modve Co., 273.

W. C. Hope. Central R. R. of New Jersey, 431.

C. M. Burt, Boston & Maine, 431.

Allan McDuff, C. R. I. & P., 669.

The Rt. Hon., the Earl of Kintore, 33.

Questions Answered, 23, 72, US, 164, 215, 262, 323,

375, 421, 467, 513, 559.

R
'Rails, Creeping of, W. Wtisher, 362.

•Kail Joints. Spring Clamp. 82.

Railway Accidents, Angus Sinclair, 602.

Railways, Cost of, 17.

Railway Disasters, British, 508.

•Railway Progress in New South Wales, 120.

•Steamship, 446.

Ties, Timber for, 316.

•Railroad curves. Elevation on, 250.

Railroads as Merchants, 115.

Railroad Economy. 415.

Eiiuipment, Egypt Wants, 258.

Museum Proposed, at Purdue, 521.

Kailioad Ties and Spikes, 462.

Repair Shops Savings, C. J. Crowleys, 317.

liecord Runs in 1906. 68.

Repair Y'ard at Eldon, Mo., C. E. Gossett, 645.

•Revolute Blue Print Machine, Everett-Mc-
Adams, 631.

Safety Devices, Exhibition of. 508.

Safety. Factor of Transportation. 460.

San Francisco Earthquake. Echoes of the, 2/0.

.Shop Appliances and Methods;
•Air Hoist. Reliable, 32.

Acetylene Plant. D.. L. & W.. at Hoboken. 2iS.

•Brake, on Shop Motor. 70.

•Blow Off Valve, Locomotive, 15.

•Bolt Driver, 88.

•Chuck, for Piston Packing Rings. 204.

•Cutter and Gauge for Packing. 181.

•Cylinder Head Patched. Smooth-On Mfg. Co.,

630.

•Crosshead Fulcrum, 'Frisco Shops, 134.

Crosshead Puller. W. Updegraff. 648.

•Cutterhead Brace. Pennsylvania, 628.

•Drill for Mud Ring, Blckford, 187.

•Chuck for Flat Drills, Big Four, 498.

•Useful Adjunct for Pneumatic, 20.

•Eccentric Blade Bender. 250.

•Equalizer Stand. 312.

•Fillets Add Strength. E. C. Landis, 648.

•Safety Hanger for, 454.

•Fire Box. Patches, 180.

Flange Square. Can. Pac. 306.

•Fluesheet Cutter. Rapid, 64.

Flue Setting Method. 408. „ „ „
•Forge, Gasoline for Rivets. V. T. Kropid-

lowskl, 364.

•Forgiugs. Machine Made. C R. R. of N. J., 46.

•Grease Cup, Leaver Lock, 107.

•Hammer. Steam tor Railroad Shops. 237.

•Holder-On for Water Spaces. D.. L. & W., 174.

Hydraulic Press, Portable, 93.

•Jack Cart. 578.
, „„„

•Lathe, Fast Work on Old Wheel, 202.

•Portable, tor Bolts. 212.

•Driving Wheel, Niles 90-inch, 85.

Boring Attachment tor, 89.

•And Saw Work, Good. 384.

•Mud Ring, Patching a, 39.

•Old Tool, Boring Driving Boxes. Penna.. 43,.

•Packing Gauge and Cutter. 181.

•Packing, Piston Rod and Valve Stem, 106.

•Patches, Fire Box. ISO.

•Planing, Radius. 172.

Reamers. Machine Shop. 159.

•Scaffolding for Paint Shop. Big Four. 280.

Screw Cutting, Change Gears tor, R. Atkin-

son. 409.

•Shop Sulky, or General Truck. Hocking Val-

ley, 463.

•Smoke Stack Crane, Adjustable, 393.

•Stay Bolt or Stud Wrench, H. Breitenstein,

455
•Stay Bolt Breaker, Hocking Valley, 248.

Testing, Valves, 61. „ „ ^ •

•Tire Turning. Extraordinary, Geo. S. Hodgins,
36.

•Tires. Clamp for Holding, 61.

•Tire, Gasoline Burner for Removing, 201.

•Tool Rack. Pyramid, Lehigh Valley. 162.

'Truck tor Wheels. "Sure Thing." 232.

Valve Testing, Simple, 61.

Blow OB. Locomotive. 15.

•Setting by Air. 365.

•Wrench, for Stay Bolt. J. F. Long. 456.

•Wheel Centering Device. Adjustable. Mo.
Pac, 264.

Schools, Free Technical. 507.

Shitting Winds and Cooler (Ventilation N. Y.

Subway), 450.

•Shops. Can. Pac, at Winnipeg. 492.

Shop Forces. Organization of, M. K. Barnum, 31,

•Motor, Brake on, 70-

Savings for Repairs, C. J. Crowley, 317.

Signals, Respecting, 518.

Uniformity in, 535.

•Slip, Why Big Wheels, 60.

Slipping. Cause of Engines. 151.

•Snow Plow, Rotary, C. P. R.. 171.

•Sheds in the Kotky Mountains, 97.

Speed. Marvelous, 113.

Standard Time in India. 257.

Stay liolts. Hollow, 407,

Bolts. Flexible. U. E. D. Stafford, 620.

Steel vs. Iron, 429.

•Steel Arch at Niagara, 637.

Steam Gauges. Historical, 82.

vs. Electricity, 114, 551.

Surprise Tests, 49.

Stories and Sketches:
Air Brake Train, First. S. J. Kidder, 600.

Bulldozer's Bluff was Called, Shandy Maguire,
1S7.

European Notes and Comment. A. F. Sin-
clair. 5.

Notes and News, British, A. F. Sinclair, 103,

304.

Old Time Railroad Reminiscences, S. J. Kid-
der, 639.

Shandy Maguire Seeks Headsmen. 284.

Small Fractions and Big Money, A. O. Brook-
side. 549.

Unloading. A. O. Brookside. 413.

Why Johnson Wasn't Fired. R. B. Marks, 356.

You Can Search Me. A. 0. Brookside, 183.

Tools:
•Blue Print Machine. Everett-McAdams, 631.

•Cuttlng-Off Machine with Taylor-Newbold
Saw. 389.

•Cylinder Boring Machine. Barrett Co., 295.

•Milling Machine, Plain, Becker-Brainerd Co.,

396.

•Milling Machine. Portable. Underwood. 234.

•Molder, New Inside. Fay & Egan Co.. 46.

•Mud Ring. Drill. Bickford Co., 187.

•Resaw for General Work, Fay & Egan Co.,

350.

•Sander, Triple Drum. Fay & Egan Co., 441.

•Conqueror, Fay & Egan Co., 136.

•Saw, Band, Rip and Edging, Fay & Egan
Co.. 632.

Saw. Band. Rip and Resaw. Fay & Egan, 233.

•Thread Rolling Machine, Acme, 91.

•Wheel Press, Hydraulic, 600-Ton Capacity,
Niles-Bemont-Pond, 483,

Temperature, Uniform Boiler, Favors, 66.

•Terminal. Clearing for Penna. in New York.
235.

Tests, Compound Air Pump (Westinghouse), 286.

Surprise, 49.

Bending, Defective, 54.

Locomotive. Pennsylvania. 189.

Time. Standard, In India. 257.

Ties and Spikes, Railroad, 462.

Tough and Living Fence Posts, 81.

Timber for Railway. 316.

"Tire Turning Extraordinary, Geo. S. Hodgins,
38.

Torque and Power, 124.

Traction, Electrical, Observations on, 552.

•Traction. Electric, on the N. Y. C. 667.

•Track Appliances. Hays' Pivot Derail. 577.

Traveling Engineers' Ass'n, Account of Meet-
ing. 456.

•Train Shed, Smokeless. D., L & W., Hoboken.
382.

Train. 100-Car and Large Pump. 661.

Stopping and Heat, 101.

Train, Stopping a Moving. 672.

Train. The President's. 114.

•Stopping. Automatic, 51.

•Orders. Cabinet for (McClesky's). 420.

Trains. Large, and Small Boats, 553.

Tractive Effort of a Geared Engine, 128.

Traveling Engineers' Ass'n. 443.

•Traveling Engineers' Convention. Exhibits, 479.

Engineers' Association, 460.

Engineers and Front Ends, 506.

Trade Unions. 209.

•Trucks, Boltless. W. E. Symons. 438.

Transportation Factor of Safety, 460.

Transportation and Advertising, 552.

Tunnel St. Clair, Electrification of, 74.

Tunnels. Under the Hudson River, Penna.. 616.
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Work on the Panama Canal. would have involved the dredging of a These had been filled with water for

The shortest route for the canal would lake no ft. above sea level. twenty years, and as they were only

have been across the Isthmus of Darien, The Panama route is 46 miles dug 28 ft. deep, they will require drcdg-

using a portion of the San Bias river. from shore to shore, and as the ing to make them deep enough for mod-
This would have connected the oceans French company had excavated about cm requirements.

by a wnlciw.iy about 30 miles long. To nuc-fiftb of the rannl, and for other When the I^lbniian Cana! '"'iiimission

CUI.EBRA CUT, TilK LARGEST LXCAVATION ON THE ROITE OF THE PANAMA CANAL.

do this, however, a mountain 1.500 ft.

high and about S miles through would

have to have been tunneled, in a way
suitable for the passage of modern
steamships. Such a tunnel driven through

probably shaly or volcanic material

would require lining, and this, and the

fact that the ship canal would have been

150 ft. above tidewater made a longer

but surer way the one chosen. The
Nicaraguan route is 137 miles long, and

reasons, it was decided upon by

the United States Government. The
rights of the French company were pur-

chased for $40,000,000, and the work un-

dertaken by the Isthmian Canal Commis-
sion. At the time of this purchase a

sea level canal on the Atlantic side ex-

tending from the city of Panama to

Bohio. a distance of 16 miles, was in ex-

istence. On the Pacific side there was a

5 mile canal from La Boca to Miraflores.

took charge in 1904 they assumed a gi-

gantic task which involved not merely

the excavating and disposing of the ma—
terial. but the sanitation of the entire

Canal Zone and the cities of Panama and!

Colon, the organization of the different:

branches of the enterprise, and the im-

portation of labor. The work of sani-

tation is now being so well done that life

and health are preserved, where for-

merly hundreds succumbed to yellow fe-

183084
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ver. The French placed at the foot of

each selected tree a metal basin of wa-
ter and planted numerous flower gar-
dens; they thus harbored and increased
the activity of the mosquito, but to-day
a visitor may see all the undergrowth cut

away and a bare spot taking the place
of the French garden, but there is health,

a prinii- factor in such a work as this.

excavating machine consisting of a sys-

tem of buckets on an endless chain and
working beneath its own level. This
machine was only able to handle ma-
terial after it had been blasted, and it

has given place to the modern Ameri-
can steam shovel of 70 and 90 tons,
which at one rise of its boom and dipper
tears away from the sides of the bank

METHOD OF DOING THE WORK ON l,.l. rAN.^MA CANAL,

The purchase which the President
made under the Spooner Act of 1902, was
not only the two stretches of canal to
which we have referred, but also the
Panama Railroad, with such shops and
machinery as were formerly owned by
the French company. It has been inti-

mated by Mr. Schonts, chairman of the
Commission, that this road, with its

docks, wharves, warehouses, yards, etc.,

is the only thing essentia! to the con-
struction of the canal which has been
acquired by this purchase, but long
neglect has greatly deteriorated the
value of the equipment and time has
rendered much of it obsolete.

One of the greatest obstacles in the
work of preparation has been the relay-
ing of the entire system of' tracks for
the canal work. The existing tracks are
all 5 ft. gauge to correspond to that of
the old Panama Railroad, and were
originally laid on steel ties, the rails be-
ing about fio lbs. to the yard and nearly
.S ins. high, with a base of only 4 ins.

When the Commission first undertook
the work there was an attempt made to
use these rails on wooden ties, but they
were not found to be satisfactory, as
they readily turned over when loaded and
cut into the ties to such an extent that
they were almost useless even under the
old Belgium locomotives, and they could
not possibly stand up under the-increased
weight of new cqin'pment.

The French u.sed in their work an

from 31^ to 5 yards of material. The
French used in their transportation a
Belgian engine and a steel dump car
of five yards capacity, dumping only one
way. These old engines are about 30
tons weight, and were built on a
solid frame. They have steel cabs
with saddle tanks. They have three
drivers on a side, 47 ins. diameter, cyl-

inders 15^x19 ins., and a wheel base of

8 ft. 7 ins. These Belgian engines are
entirely too small to do the work now
required and they are being replaced
by engines built by the American Loco-
motive Company, illustrated in our De-
cember, 190S, issue. Some of these loco-
motives have already arrived on the
Isthmus and are being erected in the
Colon yards.

The old French dump car is being re-

placed by a modern air equipped steel
car, dumping either right or left, weigh-
ing approximately 43,000 lbs., and having
a capacity of about 100,000 lbs. There
are also a number of steel flats now in

use built by the Standard Steel Car
Company, illustrations of which will be
found in another column. These cars
are used in the handling of materials and
supplies on the Panama Railroad and
Canal tracks.

While work is going on the task of
purchasing, forwarding and distributing
the enormous quantity of materials and
supplies of all kinds is receiving constant
attention. To gain some idea of the

magnitude 01 these supplies one has only
to read over the summary of the princi-
pal items. This includes 61 steam
shovels, 1,300 flat cars, 12 rapid unload-
ers, 22 unloading plows, 13 earth spread-
ers, 324 dump cars, 12 hoisting engines,
120 locomotives, 5,000 tons of steel rails,

125.000 cross ties. 12,000 pieces of piling,

14 air compressing machines, 3 cranes,
152 rock drills, 30,000,000 ft. of lumlier.

-' dipper dredges, 646,000 lbs. of blasting
powder, 617,500 lbs. of dynamite, 7 000,-

000 paving brick, 3,500,000 building brick,

500,000 sq. ft. of roofing tile, 36.000 bar-
rels of cement, 3 steel water tanks and
towers, 12 standpipes, and 2 ocean steam-
ships. The approximate total cost of all

this is about $9,000,000.

As to actual excavation and dredging
on the canal, Mr. Schonts says : "We are
now working six steam shovels in

Culebra cut, which is the largest single
factor in the construction of the canal,

and have removed approximately one
million cubic yards of material. By this

work we are accomplishing two things:
First, we are putting the levels of the
cut in proper condition for the installa-

tion of the largest number of machines
which can be effectively operated; and,
second, we are gathering data which will

be useful in future estimates of the cost
of canal construction. On the Culebra
work 2.600 men are now employed. We
are also building railway tracks and
yards, and are dredging at both ends of
the canal, so far as advisable until the
question of type of canal is decided."
The dredging now being done is suita-

A .MISlllP IN TiiH CA.N'AI, ZONE.

ble to any type of canal. The question
as to type yet to be decided is, shall it

be a lock canal or an open sea level one?
The work is of great and worldwide

importance and worthy of the nation's

enterprise. It is in the western hemis-
phere and it has fallen to the lot of the

United States to do the work, to main-
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tain the neutrality of the canal zone,

and open a waterway to the shipping of

all nations. The canal is to be free,

which means that altliougli a toll will be

charged for the passage of any ship

throufjh it, there will be no discrimina-

linn in favnr of any nation or against any

Jim Skeevers Explains a Principle,

ny JOHN a. hill.

.Skeevers' fireman, Billy, has been

"sot up" a fortnight now, and the Old

Man put Mike Kelly on with Skeevers.

It's Mike's next turn to do the "touch

llic iMittfin, the firoman docs the rest"

CULEBRA CUT LOOKING NORTH. P.\N.\MA CANAL.

in the use of a waterway which has been act, and the Old Man thinks Skeevers a

practically dedicated to the uses of civili- good runner to graduate the boys,

zation. Skeevers is no hog; he knows that

Billy is the best fireman on the road, and

Harnessing Necaxa. did lots of his work, and that the next

A new water-power plant in Mexico,

which will eventually utilize a fall of

nearly 3,000 ft., is now in course of con-

struction at the Necaxa Falls, about lOO

miles northeast of the City of Mexico.

It will eventually supply the capital

with electric power, and the excess cur-

rent will be carried "l miles farther, to

the El Oro mining district. The final

capacity of the plant will be not less

than 80.000 h.p. Plant No. I, utilizing a

drop of 1,470 ft., is now practically com

pleted.

Nest in a Railway Car.

The station master of Lassigny \vas

w-ilking beside a train that was filling

up prior to starting, when he suddenly

heard a chirping from one of the freight

cars, says the London Bystander. Look-

ing clos'er, he perceived just beneath

the floor of a car a nest containing five

tiny birds not yet covered with feathers,

but whose wide-open mouths demon-

strated their anxious desire for food.

The station master presently saw the

mother, a nightingale, bringing food to

her offspring. The mother bird, which

at first traveled with her children on the

car, and was tireless in her attentions,

now remains at Lassigny, and every

time the train comes to the station she

reappears with her beak full of dainties.

propensity for never going to bed until

the last cat is hung, and then hating to

keep awake the next day.

Mike, in common with other mortals,

must suffer the ills of his inheritance;

but Mike, and all the rest of us, suffer

more from the desires, habits and prac-

tices that environment has established

than from inheritance — or anything

else.

Mike didn't get the right kind of an

engineer to start with, so now, after

firing four years, Mike knows a lot of

things about locomotives that are not

so, and has learned a lot of things that

he must unlearn, and formed a lot of

habits that must be broken.

Perhaps the Old Man knew this, and

put the job onto Skeevers, and blames

Mike and his first engineer; but why

didn't the Old Man tumble to all this

three years ago, before Mike's crooked

habits got "set," so to speak? These

Old Men make lots of curious engineers

out of firemen of their own selection,

and then go off and kick about them

—

hut that's nothing to do with Skeevers

and Mike.

Mike's worst habit, as it struck

Skeevers, was sleeping on the enpne.

Skeevers is down on that; he knows

that it is dead wrong, to begin with,

and Skeevers carries a big scar that he

got one night, a long while ago, when

he was firing for a man who slept on

duty; the man has slept ever since—in

a graveyard. That was an object lesson

to Skeevers. and Skeevers maintains

OLD FRENCH MACHINERY ABANDONED ALONG THE CANAL ROUTE.

fellow will make it harder for him, but

he's been thinking of Bill some, and re-

joices in his promotion—he has an in-

terest in his success,

Mike was born with a constitution

that could stand worlds of rest, and

probably he also inherited some of his

that one good object lesson is worth

more than two books, or four or five

hundred "tellings." So Skeevers con-

cluded to give Mike a few object

lessons on sleep, and how not to do it

on an engine.

Skeevers pulls fast freight, generally
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having enough refrigerator cars or

fruiters ahead to handle the train with

air. The division is long and hilly;

some places the train will run for

eighteen or twenty miles.

The first trip out Mike attended to

his duties pretty well, but got dozy on

"I told you to look out, and not let

nie go to sleep; I believe you were
asleep yourself."

"No, sir; I was drowsy, but not

asleep."

"Not asleep? well, you had your eyes

shut."

OLD FRENCH EXCAVATOR AT WORK.

the long stretches between fires; but

the second trip he went fast asleep, and

Skeevers had to wake him up to get

over Waxem hill.

The next night they had to double

out, and as soon as they pitched over

for a ten-mile run Mike fixed up his lire

a little, and sat down.

"Mike," said Skeevers, "don't let me
fiirget; I have orders not to pass

Ford's without orders—don't let me go

to sleep."

"All right, Slteevers," said Mike;

"where do you meet 'Three'
J"

"At Ford's," said Skeevers.

Mike closed his eyes directly, just to

rest 'em a little; then he looked around,

owl fashion, kind of thought he saw his

best girl ahead of the engine, nodded to

her, made a profound bow, and—was
ofT. The engine? No, no; off to sleep—"pounding his ear," Mike calls it.

Skeevers sailed by Ford's, and took

the siding at Sand Creek, all "unbe-

knownst" to Mike.

When "Three" thundered by, Mike
jumped up, put in a fire, and asked

Skeevers if he had his orders yet.

"What orders?" asked Skeevers.

"That 'do not' at Ford's."

"We're by Ford's, and I didn't get the

orders," said Skeevers, in an awed tone

of voice; "it's a wonder we didn't hit

'Three'."

"You're in for it, Skeevers, I guess."

"So are you."

"Not much; I'm no bold engineer."

"Yes, but it wa'n't sleep."

"What was you thinking about when
we passed Ford's?"

"Nothin'."

"Well, Mike, if von shut your eyes

over near town, and Mike told him
about it, and the gafter said they had

orders to meet "Three" at Sand Creek,

and no "do not" at Ford's. Mike
accused Skeevers of "playing smart,"

and Skeevers asked Mike how different

it would have been had the case been

genuine.

A few trips later Mike started a

snooze in good shape, and Skeevers

lUiictly let the "48" drift against a slight

.yrade and stop, steam low. In twenty

minutes the conductor came over,

swung up into the gangway, and asked

Skeevers what was the matter with

the "48."

"Nothin' at all," said Skeevers;

"nothin' at all, but the fireman is worn
out for sleep, and has laid ofif; I have

no fireman."

Mike was awake then, and heard the

talk.

"I ain't paid for firing or keeping the

fireman on duty," continued Skeevers;

"if Mike wants to lay off, it's his busi-

ness and the Old Man's—not mine. I

won't run without a fireman, though

—

not a mile."

The conductor consulted his watch.

"Can't get to Sand Creek for 'Three'

now; what'll I say was the cause of

delay?"

"No fireman," said Skeevers.

The conductor went back over the

train, and Mike nursed his wrath a

while, and then turned loose:

"Skinny Skeevers, how long you goin'

to work this racket, and make such a

MODERN STEAM SHOVEL CUTTING DOWN A BANK.

and stop thinking, it comes nearer being

sleep than anything I know of. We'll

probably get fired or get ninety days

for this."

Mike was wide awake the rest of the

way in, but Skeevers appeared glum and
downhearted. The head gafter came

darned fuss about a man's dozin' a little,

and reportin' every little thing?"

"Just as long as you sleep on duty,

Mike," said Skeevers; "I won't run a

rod with you when you are asleep; I

will stop just as quick as you shut your

eyes, let the circumstances be what they
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may. I shall not let the conductors lay

any such delay to bad coal or leaky

flues. It must all be charged up to 'N(p

fireman.' If you stay on the road, you

will soon be running an engine here,

and if you sleep on duty now you will

then, and it will all end in your killing

grant them to you." And they all went

away satisfied.

Platinum the Most Precious Metal.

'I'he world's total supply of platinum

during the year 1904 was, according to

the Electrical World, about 13.860 pounds,

Dt.SPOSING OF .\lATliKl.\I. TAKKN I'KU.M IHh CAN.Vl..

yourself, and perhaps some one else

—

very likely me. If you stay on the

road, and on this engine, I will break

you of sleeping—you are liable to be

fired any day for good cause, however."

Mike kicked some, all to himself; but

he is keeping awake pretty well, and if

Skeevers just lets a little air out of the

brake valve now, Mike will straighten

up, and say

:

"Oh, I ain't asleep, Skinny; bet your

neck I'm all right."

Skeevers says it will take six months

to make a permanent cure, and remove
the tendency of fatal symptoms to re-

turn; but Skeevers says he'll fetch him,

and still has an abiding faith in object

lessons,

Rate Makers Have No Clear Plans.

The celebrated Louisville editor.

Henry Watterson, does not feel in-

clined to throw his great influence on

the side of the politicians who are striv-

ing to pass a railroad rate regulating

bill. Mr. Watterson insists that the

people do not understand what they

want in the way of railroad rate control.

In the course of a conversation about

the troublesome rate question, Watter-

son was reminded of a story of a Span-

ish Premier who was appealed to by a

mob of workmen with real or fancied

grievances. The Premier stuck his head

out of a window, and asked, "What do

you folks want?"

"We demand our rights!" they

shouted.

"Very well." replied the Premier, "I

13200 pounds of which came from

Russia. The United States produced

200 ounces, valued at $4,160. All of this

came from California and Oregon, the

Wyoming mine having suspended oper-

European Notes and Comment.

BY A. F. SINCLAIR.

The Liege Snow.— It may not be

known to all the intelligent readers of

this interesting publication that there

is at present running in the city of

Liege, Belgium, a very important ex-

hibition, in which locomotives and rail-

way rolling stock cut no small figure.

It is not my intention at present to go

into details regarding this exhibit, be-

yond referring to their tendencies in

some respects. In the first place, not-

withstanding the extent to which com-

pounding has been attempted in France,

there are remarkably few engines of

that kind shown, either by locomotive

constructing firms or railway com-
panies. Another point in which not a

little interest centers is the very gen-

eral use of superheaters of one kind or

other on Belgium engines, mostly of

llie simplified Smidt type, in which the

superheater tubes are placed in the

flues. As a consequence to some ex-

tent of the use of superheated steam

piston valves have been adopted and

are fitted on a number of French en-

gines, although others using the hotter

form of steam are constructed with the

ordinary D slide valve. A good many
are equipped with electric lighting

plants, a set of which, taken from The

Engineer, is shown below.

This mechanism is placed on top of

the boiler, between the dome and the

cab-front on one of the Belgian state

ERECTING A STEAM SHOVEL OX THE GROUND

ations. The price of platinum increased

10 per cent, during the year. According

to Dr. David T. Day, of the United

States Geological Survey, the outlook

for an increased production during 1905

is good. The present price of platinum

—$20.50 an ounce—is the highest which

lliis metal has reached in recent years.

engines constructed by the Societe

Anonyme La Metallurgie, Tubize. The
vertical engine is a single-acting high-

speed machine with a direct drive to the

completely enclosed dynamo shown.

This set lights the train and engine

with a minimum of attention. The con-

nections between the vehicles are sim-
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pie j-et secure, with a slip-joint for

emergencies.

Accidents on British Railways.—

A

writer in the St. Louis Daily Globe-Demo-

crat has contributed an article to his

paper on this subject, in which he at-

tributes all sorts of nefarious practices

to British railway managers, and to the

Board of Trade for the suppression of

publicity regarding accidents. The ar-

ticle has attracted attention, hence this

reference. By some curious distortion

of figures and misconception of facts

the writer proves to his own satisfac-

tion that more lives are lost by railway

accidents in this country than in the

United States. He refers, for instance,

to the Board of Trade returns for igoi,

in which it is shown that only one pas-

senger's life was lost in the United
Kingdom during that year from railway

accidents, and he goes on to state that

in that year one passenger was killed in

Britain for every 924000 carried, while

in the United States only one passenger

these inspectors, the Board of Trade re-

turns are based, and their completeness

and accuracy are beyond question. It

is, of course, somewhat difficult for a

resident in a den of boodle and graft to

appreciate the existence of honorable

and efficient civil servants, but I can

assure the writer that the Board of

Trade inspectors are both.

The Electrification of Railways.—
The introduction of electricity for mo-
tive power on British railways proceeds

with steadiness if not exactly with ra-

pidity. A notable addition to the num-
ber of lines using this power is the

London Metropolitan District and Dis-

trict railways. These lines are almost

entirely under ground, and serve an

enormous area of the English metropo-

lis, circulating within its precincts and

sending branches in various directions

as feeders. They were probably with-

out exception the dingiest and most
stiflingly stuffy railways in the world

till recently, and the smells deposited

A. L,OCOMOTlVE LIGHTING PLANT.

(From 7'/ie Engineer, Loudon.)

was killed to every 2,129,382 carried.

The writer has got mixed up between

people killed on railways and those

killed by accidents to trains; and his

suggestion that the Board of Trade

figures are the result of improper re-

turns blindly accepted only makes one

smile. Railway accidents are watched

by the Board of Trade inspectors with

the keenest attention, and not a single

passenger's life is lost by accident to a

train without a searching inquiry into

the cause. Accidents of the kind cannot

be suppressed in Britain. First, there-

is the Coroner's inquest and his return:

then follows a Board of Trade inquiry

and the inspector's report. These in-

spectors are officers of the Royal En-
gineers, men of the highest probity, and
a type of man somewhat difficult, per-

haps, for a St. Louis journalist to under-

stand. On the accounts furnished by
the railway companies—who are bound
by law to supply them — verified by

by many thousand layers of sulphurous

smoke will take years to eradicate.

However, the proper man came along,

and seeing a lucrative investment in

view, he' bought up largely of the stock

until interest and influence sufficient to

have his own way were gained; then he

said steam power must go. His name
is Yerkes; Yerkes, of Chicago tram-

ways, of St. Louis, and elsewhere. Hav-
ing decided on electricity as power, he

came north to Glasgow, with his

millions to back him, and seduced away
our tramway manager, John Young, to

whom, far more than to James Dal-

rymple—who was in America last sum-
mer, advising Chicago on the subject

—

the success of the Glasgow tramway
system is due. That the electrification

and brightening of the London Under-
grounds—as they are popularly called

—

will be a very great benefit to the urban

and suburban traveling public is certain,

and not less sure will be the financial

reward to the enterprising improvers.

.A.nother railway on which steam has to

give way to electricity is the short line

from Newcastle to Sunderland, on
which the North Eastern Company
have just decided to make the change.

Piston Valves.—These valves were
used in the early days of locomotives

—

so long ago as 1833, I believe—but they

fell into disuse, although it is not very

clear why. Since that time they have
had occasional periods of—recrudes-

cence, shall I call it—but have always

dropped into the background. Now
they are coming into use again, and
without any particular reason, so far as

I can see. There was a suggestion that

the use of superheated steam might be

the cause, but both the D and piston

valves suffer equally from the use of

stuffing boxes, and the remedy—against

the use of packing—the fitting of mush-
room valves, is, of course, absurd. The
point, however, is that piston valves

are coming into use for simple engines

using a simple boiler, while the com-
pound with superheater in some cases

retains the ordinary D slide valve. In-

quiries made on the roads where they
are used have failed to discover any
superiority either way, both performing
their work with equal efficiency.

An Eight-Hour Day.—The General
Federation of Trade Unions is a body
exercising great influence in industrial

societies in this country, and it is some-
what significant to find in its twenty-

fifth quarterly report a tacit admission

that the movement in favor of a uni-

versal eight-hour working day has

failed. This movement was at its

height a few years ago, and it has cer-

tainly subsided with remarkable celer-

ity. The labor leaders were, it is now
believed, too extreme in their demands,
and their claim that every one should

be compelled by law to cease work for

that day at the expiration of eight

hours' labor no doubt alienated, from
its absurdity, the sympathy of many of

their own followers. The appeal is now
made to secure an eight-hour day by
mutual arrangement between employers

and employed, and it claims that the

rapidly increasing production resulting

from the general adoption of labor-

saving machinery justifies the institu-

tion of a shorter day. The report, in

referring to the fact that 5 per cent, of

the members of trade unions are un-

employed, holds that the remedy lies in

the adoption of a shorter day, but one
which shall be elastic enough to pre-

vent chronic unemployment while rigid

enough to prevent systematic overtime.

A Water-Tube Fire Box.—It is rather

a departure to have the term "water-

tube" removed from its legitimate posi-

tion in the boiler to do duty in the fire

box. The originator of the change is

Mr. Brotan, workshops superintendent
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of the Austrian State Railways. Like

many others holding similar appoint-

ments, Mr. Brotan has found copper fire

box walls both expensive and, from the

nature of the metal, easily damaged. A
number of years ago, therefore, he be

gan experimenting with tubular walls,

and for four and a half years he has

secured very satisfactory results. The

tubes, which are of seamless steel, arc

set upright, with their ends rolled into

a cast-steel pipe, and are arranged in

rows .078 inch apart. They form the

boundary at the sides and rear of the

fire box, from which the gases escape

through an iron tube plate into the firo

tubes of the boiler. The upper ends of

these tubes connect with the steam

space of a second boiler placed above

the main one, the two being connected

by means of these openings. For this

form of fire box it is claimed that it

burns fuel better, consequently steams

better, and, as it is about half again as

large as the usual fire box, there is

more uniform draft. In official trials

the results are said to have been great

steaming power, dry steam, fuel econ-

omy, and rapid heating.

An Irish Foreman.

A machinist's helper, a native of the

Green Island, was promoted to the po-

sition of foreman of laborers, and, full of

importance, he looked around to dis-

cover an opportunity of showing his au-

thority. The shop sweeper happened to

come along. "F'wat are yez doin'?" in-

quired the newly appointed superior of-

ficer. "I'm wheeling a barrow." replied

the sweeper. "Put it down," said the

boss laborer, "and go and get a shovel.

F'wat does the likes o' you know about

machinery?"

Idea of Artificial Ice Making.

The development of the ice-making

machine deserves a place among the

romances of industry. Like a great

many other important scientific discov-

eries, the idea of making ice by mechan-

ical means originated in Scotland. The

economical production of cold by the

combustion of fuel was long a matter of

theory descried by scientists in diflerent

countries. It remained a mere theory

until, in 1755, Professor Cullen experi-

mented in Glasgow with quicklime and

spirits of sal-ammoniac as the best vola-

tile combination for producing cold. He
demonstrated plainly enough that the

operation could be performed, even to

the extent of producing artificial ice;

but his discoveries remained as labora-

tory experiments until Jacob Perkins, a

native of Newburyport, Mass., in 1834.

obtained a partial success in producing

ice by the evaporation of ether.

Origin of a Familiar Word.

People intercbtcd in the origin ol

nanus ol things, derive a good deal of

pleasure in their researches and often

bring interesting facts to light. It seems

I hat the del vers into the forgotten things

ol the past have come across the prob-

able origin of the familiar word "boss,"

whicli is constantly used in railroad par-

lance.

The word "boss" is said to be derived

from the Dutch word "baas," meaning

an overseer or master workman, and was

so used in this country as eariy as 1615.

and was found in the speech ol people

in the North and East, and particularly

in New York. It was then applied to

all trades, or, more correctly, to the

handicrafts, and signified a master work-

man. It is used in it^ original <;ignifi-

singcr agent. "Oh," replied the man
with tlirough rates at his fingers' ends,

"iliat is our road, sir, the Rock Ballast

& No Dust Route." "And that other,"

continued the mild man, "that hardly

discernable spiral line which passes

through what appears to be barren land;

is that a gently flowing rivulet or

stream?" "That," said the A. G. P. A.,

gaily, "is the outline of the road which

puts up a weak and ineffectual bluff o(

competing with us, sir—our competitor

—ha, ha, ha I—the Doolilllc, Devious &
Delayful Line; it takes a month to do

wh;it we do in a day."

The Law's Delay.

Some time ago one of the leading

roads in the Middle West was the de-

I'l-iulant in a "uH for dnmnce= brought by

cance when we speak of a gang boss in

a railroad shop or a section boss on the

road.

The word has now, however, a wid"r

application and is used in party politics.

It has also been made to do duty as a

\crb, as in the expression, "He bossed

the job." The word is short and easily

said, and this, no doubt, accounts for its

popularity.

Art of Map Making.

"What is that heavy black line drawn,

I doubt not, with the aid of a ruler,

which I see on your map, connecting

ihose two important and populous cities,

and having the names of all the thriving

towns in the State lying along it?" ask-

ed a" mild mannered stranger oi the

vouns; and hustling assistant general pas-

WATEK TUBE TIKK BuX
From T/ie Fraclical Engineer. 1

a lady who was injured while in a de-

tached car by reason of the violence with

which the car was struck when being

coupled to a train. The court in which

the case was tried awarded damages

amounting to $3,500 to the lady, and the

road appealed.

The action was eventually tried in the

Supreme Court of the United States and

the verdict of the lower court was af-

firmed. The Supreme Court also award-

ed 10 per cent, additional damages with

interest and costs.

The press dispatch containing informa-

tion concerning this case says that the

action of the Supreme Court has ad-

ministered a severe blow to the policy

of using delay as a means of tiring out

the plaintiff in a personal damage suit.

This ruling by the Supreme Court is said

to be almost unprecedented.
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Safe Boilers.

BY ROGER ATKINSON.

The only absolutely safe boiler is one

which carries no pressure.

So long as steam is used as a me-

dium for the conversion of the poten-

tial power contained in coal or other

fuel into the motive power of machin-

ery, it is probable that, like the poor.

we shall have steam boilers with us.

The steam boiler as a means of furnish-

ing pressure has been invented and im-

proved side by side with the engines

of various types which have been in-

vented to use that pressure, and, like

guns and armor plate, alternately one

or the other has been ahead in develop-

ment. The boilers which were built

to supply steam for Newcomen's pump-

ing engines were only required to car-

ry atmospheric pressure, and the pow-

er was developed entirely by conden-

sation.

Some of the original boilers were

shaped like a common tea kettle, being

circular, with arched bottom, sloping

sides and round top, and the safety

valve was a loose plug on_ the top of a

short pipe. The writer was informed

that such a boiler was, some 30 years

ago, still in operation near Wellington,

in Shropshire,' England, and used for

driving a pumping engine of the New-

comen type.

The next development was to still

apply the fire outside, but to construct

the boiler with one or more large flues

for the hot gases to pass through. Then

the small return flues were introduced.

Later, as the engine was improved,

so the boiler was designed to be as

safe as they then could be made for

pressures up to about 60 to 80 lbs.,

where progress stayed in some classes,

such as marine engines and condensing

engines generally, for a time.

This was principally due to the

method of applying the heat to the

boiler. It has been found by experi-

ence that it is not advisable nor safe to

have the heat of the fire directly applied

to plates which are over Yz in. thick, as

the thicker plate will burn and sag down
or crack, it not being able to transmit

the heat quickly enough. If the boiler

is a common multitubular return-flue

boiler, with the fire below, the shell is

limited to that thickness, and therefore

it was found that the diameter of the

boiler was limited to about 72 ins. or

less, with the common double-riveted

lap joint having about 56 per cent, of

the plate strength. This limitation was
overcome by the development of the

internally fired boiler, such as the Lan-
cashire boiler, for land service, and the

Scotch boiler, for marine purposes. As
the fire is not applied to the shell plates,

it was possible to use the thickest plates

which it was possible to manufacture,

and the joints of the fire box or flue

sheets were practically not affected by

the fire when placed below the grate.

In the meantime the locomotive had

been invented, designed to use high-

pressure steam, as it was called, that is,

it was not a condensing engine.

For locomotive purposes, as the con-

densing system was not applicable, it

was necessary to use, and design, boil-

ers to carry higher pressures than were

common in marine and land service, so

that boilers carrying pressures up to

120 lbs. soon began to be designed for

common practice. This was partly due

to the fact that large cylinders could

not be carried and to use low pres-

sures required too large a boiler:

consequently the only available means

of getting more power was to in-

crease the pressure. At the same

time, this permitted the boiler to be

kept small in diameter, and therefore

the same thickness of plate would give

a higher factor of safety. It should

be noted that all prevailing types of

boilers at that time in marine and loco-

motive service, that is, service where

the boiler is in motion from place to

place (and also the most successful of

the stationary type from an econonri-

cal point of view), were of the inter-

nally fired type, and all which had flues

or tubes, had the smoke and flame pass-

ing through them internally. The rapid

development of the locomotive type

boiler was partly due to the first ex-

amples being of the internally fired type

and the early application of the tube

principle.

When the unsafe types, such as the

lap-jointed, weak iron angles, stays and

freaks, were weeded out by experience,

those which survived soon began to be

designed and built to carry 140 lbs., and

even 160 lbs. in locomotives, and per-

haps 80 lbs. to 100 lbs. in stationary and

marine practice, by careful design and

good workmanship, but they had practi-

cally reached their safe limit with iron

plates, even of the highest quality.

These increases of pressure were adapt-

ed to, and rendered successful, the two-

cylinder compound engine in marine

service.

As the quantity of iron which can be

handled at one time in the puddling fur-

nace is limited to about 450 lbs. (tliat is,

the weight of the ball of wrought iron

produced), therefore, if plates were re-

quired that were heavier than this

would make, it was necessary to either

"shingle" or hammer two or more of

these balls together, or else to pile the

blooms made from these balls after the

first hammering, which is the usual

course. In either case the product was

lowered in quality, and when blooms

are piled it is practically impossible to

prevent laminations in regular products.

However, about this time, as fre-

quently happens, the advent of mild

steel made by the Bessemer process

took place, and the extraordinary re-

duction in cost of plate which was
brought about by that process (and

later that of the Siemens or open

hearth process), together with the su-

periority of the product and the intro-

duction of hydraulic machinery for riv-

eting, etc., very soon rendered it pos-

sible to design boilers with butt joints,

double welted and triple riveted, for

locomotives which would carry 180 lbs.,

and for marine practice 120, 140 and

160 lbs. This was accompanied by the

introduction of triple and quadruple

compounds in marine service. The nat-

ural process of refinement in design and

manufacture has given us locomotives

with boiler pressures of 200 and 225 lbs.,

and marine engines with boiler pres-

sures almost, and in many cases, quite

as great. So long as we had to depend

upon wrought iron plates, made one by

one, by hand as it were, just so long

were we liable to have a different prod-

uct in each plate, with unknown but

radical, and sometimes dangerous, de-

fects. With steel, made in bulk, the dif-

ference between one plate and the next

was very greatly minimized, and the

average result was more certain.

At these pressures of 200 lbs. to 225

lbs. we have practically reached the

limiting pressure of the type of boilers

which are internally fired and have fire

tubes, as the gain in economy decreases

rapidly with the increase in pressure.

The effect of expansion and contraction,

and also of corrosion, which is in-

creased by the temperature of the

water, has become so great at the tem-

peratures involved, and the expense of

maintenance both in service repairs and

in thorough repairs, and the cost in case

of failure is so great, that there is ap-

parently no further progress to be made

in this direction.

The principal element of the destruc-

tion of steam boilers is unequal expan-

sion and contraction, especially if it is

confined so as to develop in certain sec-

tions, as it is the cause of grooving by

corrosion, which is due to each film of

rust as soon as formed being worked off

by the movement of the plate, and

wlierever such movement takes place,

as, for instance, in lap joints, as well as

causing cracks in plates and staybolts.

This is the greatest enemy to safety in

plate boilers, and shows the necessity of

avoiding forms that will distort under

pressure or stiflf places in the construc-

tion, such as placing staybolts too near

the edges of flanged sheets, as tube

sheets and back sheets of fire boxes;

gussets brought too near to stays, etc.

There are some places where it is al-

most impossible to reduce the concen-

tration of movement, as. for instance,

in the throat sheet, where cracks are

most frequently caused in the ends of
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the flange to the boiler barrel. On the

<jther hand, it has been found necessary

to increase the stiffness of the barrel

itself to withstand the strains of service,

and consequently we find the circumfer-

ential seams of modern boilers double

riveted, even though a single-riveted

seam has a more than ample factor of

safety as to pressure. This is done to

avoid grooving due to strains of service.

The stiffness of the mud-ring construc-

tion causes grooving in many fire boxes

along the inside plate on the water side

just above the ring.

Wootten fire boxes, when made in

three plates for the crown and sides,

undergo corrosion on top of the lap of

the longitudinal seams on the water side

round the rivet heads, showing the ex-

istence of a tendency tn buckle the pinte

box requires it. It is well known how
often stay bolts in deep fire boxes break

which are covered by an expansion

bracket on the fire-box shell.

The success of the Fox corrugated

flue for the Scotch marine type of boiler

rendered it possible to dispense with

rings or staybolts for the support of

the fire Hue or box, and to enlarge the

grate surface and carry higher pressure

without increasing the thickness of the

plate exposed to the fire beyond the

^^-in. limit, but no method has been

found whereby the combustion chamber
could be rendered self-supporting and

avoid the use of staybolts, etc.

Several attempts have been made to

use the corrugated flue for locomotive

fire boxes, with the same object, but

none have been found entirely satis-

Consolidation for the B. & O.
The Schenectady works of the Ameri-

can Locomotive Company have recently

supplied the Baltimore & Ohio Railroad

with some simple consolidation, or 2-8-0

engines, known on the road as the E-27

class. These freight pullers have cylin-

ders 22x30 ins., and driving wheels of

60 ins. diameter, and, with a steam pres-

sure of 200 lbs. per square inch, the cal-

culated tractive effort is about 41,100 lbs.

The valves of this engine are the or-

dinary slide, but of the Richardson bal-

anced type. They have a travel of 6 ins.

and a steam lap of 1% ins.; the exhaust

lap is % of an inch. The valves are set

with T^i in. lead in full gear, back and
forward, and the motion is indirect. The
eccentrics are on the main driving axle,

and the link is placed forward of the

HEAVY SI.MPLE CONSOLIII.ATION loR lllli U.

J. E. Miilfeld. Siiperiuteudent of Motive Power.

<'it that point. This brings out the point

that the inside fire box, being hotter

than the outside, expands more when in

service, and it is open to explanation

where the excess goes to.

Flue sheets expand when the flues are

rolled, and remain permanently larger

at each rolling, sometimes attaining as

much as 3-^ in. in height and width

larger than when new, and before being

removed. This is the principal cause of

flue bridges cracking.

If the outer shell of the fire box is

stiffened by being made thicker, it is

certain to be accompanied by an in-

crease in the number of broken stay-

bolts, as it will not yield to the bolt

when the movement of the inside fire

factory, and have invariably contained

the elements of their own eventual

failure.

The immense destruction which takes

place when a boiler fails under pres-

sure, if it contains a large storage of

hot water, has caused designers for

many years to endeavor to produce a

boiler which, while it may contain a

much less quantity of water at any time

than any of the various internally fired

types, shall be able to evaporate an

equal quantity of water per hour at an

equal or lower cost for fuel. These
designs have all been of what is known
as the water tube type, in 'most of

which the water and steam reservoir

(Continued on page 41.)

.\inerican I.ocoinotive Compauy. Builders.

rocker and has a transmission bar by

which the motion of the link block is car-

ried back to the rocker. Brass eccentric

straps have been used, and cast steel

driving boxes work in brass shoes and

wedges. The wheel base of the engine

itself is 25 ft. 7 ins., with a rigid wheel

base of 16 ft. 8 ins. The wheel base of

the engine and tender is 59 ft. 8^ ins.

The weight of the machine in working or-

der is 208.500 lbs. and the amount ca-ried

on the drivers is about 185.900 lbs. En-
gine and tender together weigh 345.900

lbs. The springs of the two leading driv-

ers are overhung and the main driving

wheels are without flanges. The arrange-

ment of piston rods and guides is such

that metal packing may be applied when
the crank pins are on the forward center.
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Piston rings can be applied without dis-

connecting the piston rod from the cross-

head.

The boiler is of simple design and sub-

stantial construction with s6>< sq. ft. of

grate area, all in one plane. The tubes

are 2S2 in number and are of 2K1 ins. di-

that the members of the committees

could have an opportunity to observe as

to the operation, hauling capacity and

steaming and riding qualities. A fuller

account of the composition of these com-

mittees and the objects of their work

are to be found in another column. A

Tender Frame—13-in. steel channels and plates.

Tank—Style, water bottom; capacity, 7,000

U. S. gallons; fuel capacity, 12 tons.

STRING OF OLD BELGIAN ENGINES .M,ONG THE PANAMA CANAL ROUTE.

amctcr. They are each 15 ft. 10 ins. long,

and, combined, give a heating surface of

2,612.8 sq. ft. The fire box is io8j^ ins.

long and 74^ ins. wide, with 45/2 in.

water spaces on all sides. The fire box

gives 162.26 sq. ft. of heating surface,

and when added to that given by the

tubes the total amounts to 2,775.6 sq. ft.

The front ring of the boiler is 74A ins.

outside diameter, and, as the design of

the boiler is a straight top, the smoke

stack has been made quite short, and the

dome and sand box have been flattened

to keep within the B. & O. clearance

dimensions.

The order upon which this engine was

built included five switching locomotives,

thirty-five Pacific type, and 210 of the

type shown in our illustration. Five en-

gines are to be equipped with the

Walschaert valve gear, similar to that

used on the Mallet compound which was

built for this road some time ago.

The first or sample locomotive was put

in service during the month of August,

190S. to give an opportunity for discus-

sion and criticism and to afford a prac-

tical demonstration of the merits of this

design, construction and operation, the

result of which would affect the rest of

the order. The Motive Power Depart-

ment appointed three committees to take

up this matter. After the arrival of the

sample locomotive at Baltimore the

members of these committees were given

every opportunity to make an examina-

tion of the details of the engine. The

locomotive was then put under steam, sd"

li,-w of the principal dimensions of this

engine are as follows

:

Uoilcr—Firebox, type; thickness of crown, %
in.; tube, ^ in.; sides, % in.; back, % in.;

water space, front, 4^ ins. ; sides, 4^/^ ins.

;

back, 4^ ins. Crown staying—Radial. E.x-

Away with Jargon.

A New Jersey inventor has recently

come forward with a device for the

purpose of indicating to the passengers

m a coach, the name of the next sta-

tion at which the train or trolley car

will stop as the case may be. The
mechanism consists of a drum in which

the names of the stopping points are

printed on card or canvas or other suit-

able material. The words "Next Stop"

are permanently displayed on the drum

and as the train leaves a station the

conductor, brakeman, porter or other

transportation officer, turns a small

wheel and the name of the next stop-

ping point drops into view. Where
this device is used the trainmen do not

need to call out the alleged name of the

station where the train halts. This in-

dicator will probably fill a long-felt

want as far as the passengers are con-

cerned, because the name of the street

or town toward which they are travel-

ing will be constantly before them.

Many trainmen use the English lan-

guage in performing thi.s duty, which

is a fairly intelligible tongue, but others

have invented a strange jargon which

the long-suffering traveling public have

not become quite familiar with yet, not-

withstanding the fact that it has been

in use for a number of years. Hail to

the beneficent inventor!

FRENCH MACHINERY LVING ALONG THE ROAD OF THE PANA.MA CANAL.

haust pipe—Single nozzles, 5^ ins. and 5^^

ins. Axles—Driving journals, main, 10 ins.

X13 ins.; others, 9V4 insxi3 ins.; engine truck

journals, diameter 6 ins., length 10 ins.;

tender truck journals, diameter 5% ins.,

length 10 ins. Engine Truck—Two-wheel,

with 3-point hanger for swing center bearing.

I'iston rod diameter, 4 ins.; piston packing,

3% C. I. snap rings. Smoke Stack—Diam-

eter, 18 ins.

Statisticians tell that there are

about 750,000,000 track ties under the

railroad track of the North American

continent. To keep up the supply calls

for clearing 250,000 acres of timber an-

nually. There seems to be a big open-

ing for a substitute for wooden ties, but

it is slow in making its appearance.
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General Correspondence.
Old-Time Railroad Reminiscences.

Editor:

It seems to be a sort of generally ac-

cepted supposition on the part of the

average railroader that a so-called air

brake expert employed by an air brake

company has a perennial vacation large-

ly devoted to traveling about the country

visiting whatever places his fancy may

happen to dictate, and in addition to ob-

taining the best the market affords, take

life generally easy. This, however, has

not been the writer's experience, for he

has found that moving about the coun-

try from pillar to post not infrequently

resolves itself into hard work, at times,

of not the most pleasant character, and.

unlike the drummer who transports his

stock in trade in trunks of more or less

liberal dimensions, the air brake man
carries his commodities in his head,

and. instead of showing what he has.

must be prepared to verbally produce

and unfold whatever his railroad friends

may wish to know. In other words, ho

is expected to be an air brake encyclo-

pedia, ready at any and all times to dis-

play and elaborate on his mental wares.

It does not follow from this that his

railroad friends are always to be found in

a receptive mood, for, in the somewhat

remote past there were many times

—

though of late years quite rare—when

the air brake man found himself up

against railroad officers who did not

believe in all the new-fangled apparatus

presented to them, when for years the

old had proven good enough, and in

deference to the opinion of the boss, a

similar one, of course, was quite likely

to prevail among the rank and file. I

wasn't long in the business before it

dawned upon me that I must be prepared

to combat arguments against the new ap-

paratus, whenever occasion demanded,

by comparing and exploiting the new

and old devices in a way that would be

conclusive in depicting their respective

merits, though sometimes it was a mat-

ter of considerable time before the op-

portunity presented itself.

The first real, hard proposition I came

in contact with was on a prominent west-

ern road, the main line of which was

some four hundred miles in length, and

on which an alleged air brake failure

had occurred, resulting in an accident

at a railroad crossing.

I was called upon to visit the road in

question and investigate, and it being

my first trip in that direction, I had no

acquaintance with anyone connected with

the company. ' Reaching headquarters. I

learned the superintendent of motive

power was absent for the day, so, natu-

rally, hunted up the master mechanic.

After accompanying that gentleman

through the shops I began making in-

quiries about the accident and was in-

formed that an express train had struck

a freight covering a right angle cross-

ing and that the accident occurred owing

to the brake valve failing to open and

discharge air from the train pipe when

the engineer endeavored to apply the

brakes. Further information elicited the

fact that the brake valve was new, hav-

ing been in service less than three

weeks; also that it had been removed

from the engine and taken to the master

what the cause of this air brake failure

was, but I have found out that you don't

know any more about the business than

we do."

During this time I had been standing

leaning against a high back oak chair,

and ashe spoke it occurred to me that the

master mechanic had coached my audi-

tor, as I had had no conversation with

anyone else connected with the road, and

having pronounced the brake valve in

perfect condition, it was evident my
opinion was not proof against the asser-

tion of the engineer and others as well

as the fact that the brakes had not stop-

ped the train in time to prevent the col-

lision.

MODERN STE.\M SHOVEL ON' THE P.iNAMA C.\K.AT. ROUTE.

mechanic's office after the accident.

Upon examining the valve I found it

in perfect condition and so stated to

the master mechanic, further remarking

that the cause of the alleged brake fail-

ure must be looked for elsewhere, as the

brake valve was all right, and could not

have failed to properly operate if moved

to the application position. To my as-

sertions the master mechanic made no

reply, and as his action indicated a lack

of interest, the subject for the time be-

ing was dropped.

The following day I was not a little

nonplussed when, upon entering the of-

fice of the superintendent of motive pow-

er and presenting my card that gentle-

man read it, then looked up, and in a

very energetic way remarked : "Well, we

sent for a man to come here and tell us

"Well," said I. "it may be possible that

I know no more about this affair than

you do; but suppose we sit down and

discuss the matter like gentlemen and

endeavor to ascertain the cause of this

apparent brake failure?" Thereupon I

was invited to take a seat, and, quickly

following, the investigation was on. I

was permitted to read the reports of the

engine and train crew, but from them

little light was afforded other than that

the brakes failed to stop the train in

time to prevent the accident. By this

time it was apparent that radical action

must be taken to convince the S. M. P.,

as well as myself, the cause of the acci-

dent, and I made bold to inquire if he

had any objection to calling in the en-

gineer and fireman and permit me to

question them. To the request he readily



RAILWAY AND LOCOMOTIVE ENGINEERING Janu-ry, 1906.

assented, and a few moments later a mes-

senger had been dispatched for them.

The fireman was the first to appear,

and following a few preliminaries, in re-

ply to my question. "Did you hear the

air blow from the brake valves when the

engineer attempted to apply tlie brakes

approaching Central crossing?" he an-

swered, "Yes, the air blowed all right,

but the brakes didn't set." As there was

apparently nothing more to learn from

him he was dismissed, and his departure

was soon followed by the entrance of

the engineer, who, after closing the door,

stepped glibly down the office and ac-

knowledged my introduction to him in

a most nonchalant way, and with an

air plainly indicating his knowledge of

what was wanted and faith in his ability

to dispose of the question at issue with

little or no effort.

It was apparent, too, in the way he

pulled up his chair near that of the S.

M. P. that the freedom of the office was

by no means new to him, and as he seat-

ed himself with a look at his superior

as much as to say, "Well, what is it?"

that gentleman remarked that I would

like to question him regarding the ac-

cident at Central crossing; then, turn-

ing to me, the engineer said: "All right;

what do you want to know about this

business?"

"Mr. Rawson, I believe you was the

engineer pulling the train the night of

the accident at Central crossing?"

"Yes, sir; I was!"

"What time did it occur?"

"A little after midnight."

"What sort of a train did you have?"

"Pretty heavy one; nine cars, four of

them Pullmans, and a ten wheel en-

gine."

"What was the state of the weather?"

"Well, it was sort of rainy, and very

dark, and we were running against a

heavy quartering head wind."

"Was you able to make your time?"

"No; we were losing time right

along."

"Why were you losing time?"

"Train too heavy and wind too

strong."

"I suppose you let her go when you

got on your side of the hills?"

"Oh, yes; but I couldn't make up what

was lost in the other places."

"What was the grade you were de-

scending just before the accident?"

"Don't know; but it's pretty steep."

The superintendent of motive power

here interrupted by calling on his clerk

to bring a profile of the road, and

which showed the grade to be about

52 ft. to the mile, and one and a quarter

miles in length, the crossing being two

or three hundreds yards from the foot

of the hill.

"Had the brakes been working all

right up to this time?"

"Yes, I suppose so, only they set too

hard some of the time."

"What caused them to set too hard?"

"That new fangled brake valve (B-ii)

of yours let the air out too fast and is

no good, nohow. I guess."

"What speed were you running down

this grade?"

"Oh, we was knocking off sixty or

sixty-five miles an hour easy enough."

"Did you apply the brakes after pass-

ing the top of the hill?"

"Yes, three or four times."

"Why so many times?"

"Because they set so hard I had to

let them right off again."

"Then when you got about the usual

distance from the crossing did you apply

them again?"

"I tried to, but they didn't take hold."

"What did you do then?"

".About that time I saw the freight on

the crossing and I pulled her over; gave

her sand and jumped off."

"Did you fall down when you struck

the ground?"

"No, but it was about all I could do

to keep my feet."

"Mr. Rawson, you are a pretty good

jumper if you can jump from an engine

going sixty or more miles an hour and

in a dark night, without falling."

"Well, I don't suppose we were going

more than ten or twelve miles an hour

when I jumped."

"If the brakes did not respond when

you attempted to apply them what

brought the train down from the high

speed you say you were going to ten

or twelve miles an hour?"

This question elicited no reply, for

Mr. Rawson had all at once discovered

that his bluff had been called and his

arrogant air suddenly changed to a look

of surprise and chagrin. Turning to the

superintendent of motive power, I re-

marked that I had no further questions

to ask, and as the engineer, with a hectic

flush on his face, left the room, I said:

"Now I can tell you the cause of that ac-

cident. The brakes were all right and

quite able to perform their duties had

they been properly handled. Mr. Raw-

son admits that he applied the brakes

several times and was obliged to release

because they took hold too hard, a con-

dition which resulted from a too liberal

discharge of air from the brake valve. At

the rate of speed the train was running

not more than a minute and a quarter

was consumed in descending the grade,

and with three or four brake applications

and releases in that space of time auxil-

iary reservoir pressure was depleted with

insufficient time to replenish it between

applications, and, as a consequence,

when the last attempt to apply the brakes

was made they responded, but with a

greatly reduced braking force owing to

the reservoirs containing perhaps forty

or fifty pounds instead of seventy pounds

air pressure, and which was insufficient

to stop the train in the distance afforded

after the application was made."

"Well," said the motive power official,

"anybody can see that now, for when the

engine struck the box cars two of them

opened up like big barn doors and the

engine and a part of the train only passed

over the crossing before stopping, with

no wheels thrown from the track, though

the engine was disabled." Reaching for a

pile of papers I had not before seen, a

report from the station agent was pro-

duced and handed me, which stated that

a switch engine not equipped with air

brakes some twenty-five minutes after

the accident, pulled the disabled one out

of the way, then returned for the train,

and before it could be pulled down to

the station the brakes had to be released

by bleeding the auxiliary reservoirs.

Future events, however, strongly in-

dicated that the superintendent of mo-

tive power was not fully convinced that

the B-ii brake valve had not contributed

to the accident, for they were promptly

removed from all new engines somewhat

recently received by the road and, like

the valve on the disabled one, replaced

with three-way cocks which for years

had been the standard.

As is usually the habit of air brake

men, I had been a close observer of air

brake conditions prevailing on this road

and noted a lack of many things most

essential to good brake service, but

could find no way of getting into the

good graces of the mechanical powers

to the extent of requesting assistance

which I very much desired to give.

For a number of years this state of af-

fairs prevailed, three-way cocks replac-

ing the D-8 and F-6 brake valves, which

came on new equipment, the new fangled

valves being consigned to the top shelf

in the storeroom where dust soon ob-

scured them from view, and even trouble

from pump governors was avoided by in-

serting blind gaskets in the air connec-

tion, making possible the increase of

main reservoir and train line pressure

when in the estimation of the engineer

the brakes did not hold good.

In fact, old fogy notions predominated

until a change took place and the new

management quickly realized the anti-

quated conditions and took prompt

measures to correct them.

I was called upon to participate and

did so, spending several weeks on the

road, receiving strong support from

nearly all the officers, but at the begin-

ning none from the engine men, and how

it was managed to bring the latter into

line will be told in a future number of

Railway and Locomotive Engineering.

S. J. Kidder.
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To Prevent Railroad Accidents.

BY J. W. READING.

Apropos of my article in November
number of Railway and Locomotive

Engineeuing, entitled "Outraging Na-

ture," and before making furtlier com-

ment along same lines, I will quote some
statistics as gleaned from the Accident

Bulletins, published quarterly by the In-

terstate Commerce Commission.

After considerable investigation I have

come to the conclusion that there is but

a very small percentage of the employ-

ees on our American railroads who
know that there was a law enacted by

Congress in igoi making it obligatory

upon the officials of all railway lines, do-

ing an interstate business, to make, under

oath, a monthly statement of all ac-

cidents which involve loss of life or

serious injury to passengers, employees

and others, or a property loss of more
than $150.00. This law was approved
March 3, 1901, and became operative

July I of the same year.

Since this statute became a law, the

Interstate Commerce Commission have

issued every three months an accident

bulletin giving data of loss of life and

serious injury to persons, the number
and kind of accidents and property loss,

etc. The accident bulletins are sent to

the officials of the operating departments

of all railway lines, thereby giving each

a chance to know how much grief the

other fellow is having, and also to give

each a chance to profit at the other

fellow's expense. These quarterly re-

ports are certainly "eye openers," and

ought to result in great good.

While these reports are the right

thing and should be of great value to

the intelligent, active, progressive rail-

way official, it is my opinion their dis-

tribution is entirely too limited. But
few locomotive engine men have ever

seen these bulletins, and if they have

read, or heard of their publication, the

knowledge has escaped their memories.

"What is sauce for the goose should be

sauce for the gander," and these acci-

dent reports should reach "the man be-

hind the gun." Inasmuch as the Commis-
sion goes into considerable detail con-

cerning a few of the most prominent

accidents, quoting quite extensively

from the railway company's report, and

making comments of their own which
are "right to the point," a class of men
most prominently identified in these af-

fairs, ought to profit by this reading

matter, which tells of the misfortunes of

the other fellow.

It would, possibly, be out of the ques-

tion for the Commission to distribute

to all concerned copies of their quarter-

ly reports, but a great many of the

rank and file most prominently identi-

fied might be reached if a copy was mail-

ed to each division of the B. of L. E. and

O. R. C. A number of our most prom-

inent, progressive railway companies

have fitted up for their employees rooms
lor reading purposes, etc., and if these

accident bulletins are not on the reading

tables of these pleasant quarters, they

should be there. Offi ers who are the

most closely identified with the engine

and train management should not only

see that the copies, as fast as issued,

were placed upon the reading tables,

but they should bulletin a notice to that

effect, and kindly ask the favor that

each and every one concerned should

read it. The Commission in their re-

ports do not make public the name of

road, time, or place of accident, and

no bad results could possibly come from

a larger distribution of the bulletins,

while on the other hand if the serious-

ness of these affairs were brought near-

er home to the parties most concerned,

they certainly should, or ought to be,

object lessons of untold valtir Person-

Accident Bulletin No. 16, just out,

completes the fourth year, and I have

compiled a few items which may be of

interest. During the four years ending

June 30 last, the Commission's report

shows a total of 42,193 accidents, the

property loss amounts to the enormous
.sum of $36,281,829. I have no data as

to the amount paid for personal injuries

and loss of life, which would undoubt-

edly add millions to the figures already

given.

The greatest number of accidents re-

ported in any one of the 16 quarterly

bulletins, so far published, is given in

No. IS, comprising the months of Janu-

ary, February and March of this (1905)

year, the total number being 3,108. The
greatest property loss for one quarter

is reported in Bulletin No. 9, which

comprises the months of July, August

and September. 1903. the amount being

OI,D DUMP C.^R .\ND OLD BELGl.lN KNGl.NH ii.N IJlh l'.AN.\M.\ CAN.^I. ROLTE.

ally, I would like to see the Commis-
sion go farther into the details of the

accidents which involve life and serious

injuries to persons, and great property

damage. It should be shown in each

prominent case how much experience

the parties at fault have had, the num-
ber of hours on duty; they might go

further, and investigate conditions that

confront these employees, not only on

but off duty. Might note whether com-
pany in distress had ever made a move
to give their train and engine men com-
fortable quarters and tried to establish

a kindly supervision over them while

off duty. This "eye opening" business is

the proper thing, but as yet the opening

has not been enough to let either the

management of railroads, the employees

of the same or even of the public to

see a great way beyond the end of their

respective noses.

Out 01 477 prominent accidents oc-

curring during the four years, 279 are

charged to the employees in the engine,

train and yard service; 73 to the dis-

patchers, operators, signal towermen
and others in like service; 125 to track

men, train wreckers, washouts, fires and

other causes unknown; 16 engineers are

reported as being asleep, and 2 charged

with being intoxicated; 477 is a ver)'

small proportion of the total number of

accidents given, and it would be inter-

esting and educational to know if the

same ratio of causes was in evidence

all the way through. During the first

quarter ending September 30, 1901. the

property damage was $1,824,224. The
damage reported during the quarter end-

ing with June 30 this year is $2,410,671.

an increase in the last over the first

quarter of $568,447. The first quarter

shows a total of 11.212 persons killed
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and injured. The last quarter shows a

total 14,669, an increase in the number

of persons killed and injured amounting

to 3.457. In the first quarter the total

number of passengers killed was 240,

in the last quarter 262, an increase of 22.

The total number of passengers injured

in first quarter was 2.622, in last quar-

ter 2,764, an increase of 52. The increase

in the number of deaths of employees

and passengers who were killed while

jumping on or ofif of moving trains in

last quarter over first is 161. The in-

crease in injuries, of same class last

noted, is 3,296. If complete statistics

up to June 30 of the present year were at

hand so that comparisons might be made

of the number -of passengers carried and

number of men employed in first and last

quarters might be shown, we could give

more interesting data as to the good we

are deriving from improved conditions,

such as the block system, vertical plane

couplers, air brakes and other safety

devices.

I am just in receipt of a letter from a

brother engineer who lives far away in

a southern State, and as his remarks

are quite pertinent to the subject in

question I have taken the liberty to

quote some of the things he has men-

tioned:
'

"In your article on 'Outraging Na-

ture' you need to emphasize one point

which you omit, that is the need of

limiting the mileage that shall be re-

quired of an engine man . . . No
man can make from 4,500 to 5,500 miles

a month on a 12J/2 mile per hour

schedule and secure rest enough, even

though he sleep all the time ofl duty.

The regular engine, and regular run, and

some other things that might be men-

tioned are used as a club to force en-

gine men to make mileage far in excess

of what they should. . . . My posi-

tion is, and has long been, that the

average train man needs, not only to be

protected from himself and his fellow

employee, but also from the desire o(

his superior officer to make a showing

for his division. ... In the 'Bad-

ham wreck,' in S. C., it was shown to

the State Railroad Commission that the

club was used to move trains when the

crew had been on duty 40 hours.

. . . We need regulations that are

operative in both directions. Personal-

ly, I am glad your letter is noticed edi-

torially, and I hope for better things

eventually."

In quoting from this letter of a broth-

er engineer I have tried to show a few

points which will have more or less

bearing on future articles I am in hopes

to contribute to the columns of Rail-

way AND Locomotive Engineering, pro-

viding, of course, that the subject dis-

cussed is of interest enough to meet the

approbation of the management of said

magazine.

The distressing accidents on our rail-

roads continue; improved conditions

along some lines are outweighed by add-

ed burdens in other lines, and inasmuch

as every accident has its cause it is

the duty of every one, whether in or

out of railway service, to dig at the root

of the tree of disaster. If I could save

one individual life by anything I could

write^ say, or suggest, I would feel that

I was possibly of some little use on

earth. 'Tis said that "the pen is might-

ier than the sword;" if there is any truth

in the quotation as regards the dispute

of nations, it ought to be of considerable

value in civil pursuits.

It seems too bad that more engine

and train men do not take up their pens

in defense of their calling and the

charges made against labor. The boys

who must face the conditions and go

down to their death, at times get too

little credit for sacrifices made. Jus-

tice is often blindfolded; many verdicts

would be changed if all truths were

known. I agree with the brother engi-

neer from whom I have quoted that "we
need regulations that will work both

ways."

Professor Sweet Explains Peculiar

Wear of Eccentrics.

On page 554. in answer to question

from J. S., of Pottsville, it seems to me
you are dead wrong when you say, "It

is evident that if there is no soft part

in the metal the part farthest from the

center will wear faster on account of its

higher velocity of travel in the strap."

One part of the eccentric does not

travel any faster in the strap than any

other part. An easy way to render this

clear to the mind is to reverse the action

;

that is to say, assume that the eccentric

strap to be held fast and the eccentric

revolved by the shaft worked as a crank.

From this it will be seen at once that all

parts of the eccentric moves in the strap

uniformly; but a second thought with

most mechanics is enough without this

illustration. The true explanation of why
the small part (that is, the part nearest

the shaft) of the eccentric wears the

fastest is because it has the most work
to do, for it is that part that has to re-

verse the direction of the valve, and it

takes more to reverse and start the

valve in the opposite direction than to

continue it.

It is always the same part of the ec-

centric that does the reversing in both

directions. As a fan always drives the

air by its front face, so, too, does an

eccentric always drive from its front half

except in a reversing engine.

John E. Sweet.

or continuous runs steam more freely,

and, consequently, result in saving fuel.

I would place a couple of air scoops or

funnels on the sides of the smoke. arch,

connected with pipes terminating in a

tip or nozzle, thus forcing an air blast

up through stack when running. This

is probably an absurd or impracticable

expedient, but would like very much to

have your opinion—condemnatory or

otherwise. I have talked with some me-

chanical men about it, and none exactly

condemn it, but simply said they did not

know of what value it might be, and that

perhaps a trial would be the only way

to test it. Engines are fired up by means

of an air blast in many instances, and

it therefore occurred to me that an air

blast, while running, might also be bene-

ficial. I thought possibly that the in-

PROPOSED FRONT END ATTACHMENT.

creased vacuum obtained by this blast

might be the means of doing away with

the exhaust pipe nozzle or tip altogether,

thus relieving back pressure and making

engine more economical. While stand-

ing or in starting the train, the blower

would, of course, have to be used until

sufficient speed had been attained to cre-

ate the proper blast. I would be glad to

hear what your readers think of this de-

vice. Olaf Olson.

Soiifh Kaiikanna. J J' is.

The Westinghouse Electric & Mfg.

Company are doing a large business in

equipping mines with electric locomo-

tives, to replace the older forms of haul-

age, whether animal or mechanical. Elec-

tric mine haulage, considered from either

the points of efficiency or economy, has

so many advantages, as compared to the

older practice, that the time is not far

di-stant when any other method of mine

haulage will be the exception.

Front-End Attachment.
Editor

:

I have an idea in mind for some time

of a device to make locomotives on fast

"Judgment is safer than emotion. It

does not create half the enthusiasm, but

it stays longer. Strength without wis-

dom is like the hurricane speeding un-

guided across the plain, and piling in

its awful havoc alike the empty hut and

lofty temple."
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Locomotive Blow-off Valve.

A particular form of locomotive blow-

ofif valve may be seen by anyone who

visits the Homestead Valve Manufactur-

ing Company, of Pittsburgh, Pa., or by

those who care to examine the engines

equipped with them on many of our lead-

ing railways. The Homestead locking

cock, for so it is called, is similar in

principle to the straightway valve which

has been on the market for some time

and which is made by the same concern.

The idea embodied in the original de-

sign is to have the plug held lightly

when in a certain position, but loose and

free during the time it is turned from

open to shut or from shut tn open. This

is accomplished by introducing nn lop

of the plug a flat cam

which is prevented from

turning when the plug

is moved. The cam is

beveled, and it lies

loosely in a small cham-

ber above the plug

when the valve is open.

Under this cam is an-

other similarly beveled

cam which moves with

the plug. These cams,

when the valve is open,

are so placed that the

tliick side of one lies on

the thin side of the

other.

When the plug is ro-

tated from open to shut,

the thick portion of the

lower and revolving

cam approaches the

thick portion of the up-

per and stationary one.

When the valve is com-

pletely shut the pres-

sure of the cams with

their "thicks" together

keeps it tightly on its

scat and further move-
ment in the same direc-

tion is impossible. When
a movement from slutt

to open takes place the

cams slide easily upon
their beveled surfaces and at once re-

duce the pressure on the plug.

The Homestead locking cock is but a

modification of the same idea. In it, both

the open and closed positions are locked

or, in other words, the valve is held

firmly to its seat in either position by
beveled cams which are made to jamb
when the valve is full open or full shut.

The locking of the valve thus prevents

leaking while a free easy turning motion
can instantly be had. If you are interest-

ed, write to the makers for a catalogue.

The idea is interesting and is cleverly

worked out.

Only one couple in over 11,000 live to

celebrate their diamond wedding.

Locomotive Porridge.

The Washington Avenue roundhou.ie

of the Big Four, at Indianapolis, has a

novel way of lighting up engines. The

shop was originally piped for a system

using crude oil for starting fires, and a

lank for liolding the oil was sunk in the

ground outside the building. When the

crude oil lighter was in vogue there were

about 30 pints used per engine for each

fire.

At the present time, although the crude

oil is still used, it is mixed with shav-

ings and chips which come from the

planing mill. An iron receptacle has

been placed near the sunken tank and in

this the mixture is made. The receptacle

is soniclhing like a coal bucket and is

liuusly and economically; the mainte-

nance of pipes and the supply of com-
pressed air is dispensed with, and the

engines having once used this form of

breakfast food prefer it to all others.

Practical Puzzle Problem.

Here are the conditions for a first-

rate puzzle problem. A man has a steel

stack at his factory 200 ft. high. It

needs painting. There is no ladder to

the top, and no apparent means of get-

ting there except by balloon. This was

the problem presented to a western

mill owner, says the American Miller,

and he solved it in the following in-

genious way: A rude parachute, slight-

INTERIOR OF POWER HOUSE, MISSOURI r.vcuiL .Miors

(Courtesy of the AVzf Southwest.)

.\X SEDALIA,

about 48 ins. in diameter and about 4 ft.

high.

A sufficient amount of shavings and

chips is put in the receptacle and a few

I'uckcts of crude oil is then poured in.

and the whole mixed up into a sort of

locomotive porridge, which is fed to the

engines as occasion requires. An ordi-

nary 4-4-0 engine can get along with a

bucket of porridge, but a 4-4-2 and the

heavier engines need two buckets to sus-

tain them.

The use of this mixture has several

advantages. The quantity of crude oil

used for each fire is about 20 pints, in-

stead of 30 as formerly. The shavings,

chips, etc.. have to be handled in any
case, and this disposes of them expedi-

ly smaller than the internal diameter of

the stack, was constructed; to this a

pail filled with light fishing line was

attached, and then the parachute was

shoved up in the stack until it passed

the draft opening from the boilers. The

hot gases caught it and rushed the

whole contrivance up and out of the top

of the stack in a jiflfj', the fishing line in

the meantime paying out as the pail

rose, so that one end remained at the

bottom of the chimney and the other

fell to the ground outside with the pail.

By means of this line a heavier rope.

with a hook to catch over the rim of the

top, was sent up. and with this the

painter was able to complete the job.
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Notice to Subscribers.

We have recently completed the en-

graving of our transparent educational

chart No. 8, which consists of half of

a day passenger car and half of a sleep-

ing car with all the parts numbered and

named. This chart will be given to old

and new subscribers for the year 1906.

If the subscriber prefers to receive one
of the locomotive charts instead of the

car, we are perfectly willing to give

chart No. 2 (the American locomotive

4-4-0) or chart No. 7 (the Atlantic type

locomotive, 4-4-2).

Tendencies in Locomotive Building.

At first sight there does not appear to

be any very marked tendency e.xhibited

in locomotive building, viewed as a

whole, in the United States during the

jear 1905. There has been everywhere
such a persistent demand for motive
power on all our railroads, and the date

of delivery has had such a prominent
place on the list of specifications

put before builders that few railroads

have had time or inclination to insist

upon special features. This may or may
not have been a satisfactory state of af-

fairs according to the viewpoint taken,

but it has had the efTect of heading off

any tendency toward fad chasing.

On a closer view ol the subject it

seems fair to say that the superheater

as a locomotive device has been experi-

mented with seriously, and efforts have

been made to find out from actual ser-

vice tests exactly what it will do and

to what extent the economy which has

been expected from its use can be made
to appear on the monthly performance

sheet.

It may be said concerning the piston

\alve that it has held its own or, rather,

that it has made something of an ad-

\ance. Its defects have been recognized,

but its advantages in the matter of main-
tenance as well as its comparatively

low first cost have induced quite a num-
ber of roads to continue its use or to

adopt it.

The balanced compound has certainly

forged ahead in the estimation of motive

power men. The once great obstacle in

the way of its success, the cranked axle,

has been successfully overcome, and the

advantages of the compound principle

when allied to the smooth running ma-
chine, in which severe working stresses

are avoided, has caused this type to

steadily increase. In locomotive build-

ing as in the world of nature, the law

of the survival of the fittest must op-

crate not only to preserve that which is

in itself worthy, but it tends to bring

into being forms which are best suited

to meet the changing conditions inci-

dent to any substantial progress.

Perhaps the most marked feature

which the work of the past year presents

is the desire to improve the valve gear

of modern high speed locomotives. This

desire for something with which to re-

place the familiar indirect valve motion
first manifested itself some years ago
by the introduction of direct gear. The
ch.inge thus made was not for the pur-

pose of securing more theoretically cor-

rect steam distribution, nor did the

change even incidentally produce that re-

sult. The desire sprung from an ef-

fort to make the working parts some-
what lighter and to keep them more in

their proper line of movement from ec-

centric to valve rod.

For both these purposes the Wal-
schaert valve gear came readily to the

hand of the designer and so satisfactory

have been the results achieved that the

year just closed has seen its growing
appreciation by both designer and build-

er. In the matter of accessibility the

Walschaert gear has an unquestioned

advantage. Under heavy consolidation

engines there is small room for the nec-

essary cumbersome valve gear required,

and except when the engine is standing

on a pit there is little chance to get at

it. For purposes of inspection, lubrica-

tion and repairs the newer form of

gear is oftentimes preferable to the

older.

In this connection it may be stated

that a large saving of dead weight irii

valve gear was recently brought about
on a heavy 2-8-0 type engine, built

by the American Locomotive Company
for the Lake Shore & Michigan South-
ern Railway. The earlier engines of this

class were fitted with Stephenson link

motion of the direct type, and the total

weights of the working parts, exclusive

of the valve itself, was 4.685 lbs. The
introduction of Walschaert gear on more
recent examples of the same type cut

down this weight to 2,940 lbs.; thus a.

saving of 1,745 lbs. was effected.

When one considers that the gradi/al

increase of locomotive tonnage, higher

pressures and faster speeds which have

steadily been going on have necessitated

the use of heavier individual working
parts, one begins to realize the import-

ance which must attach to any form of

detail construction which will secure ef-

ficiency equal to the old standard, but

with a minimum of dead weight and a

consequent reduction of wear and tear.

Valve gear does not usually move at

an excessive velocity nor does it travel

over much distance, but it nevertheless

has to be moved forward, stopped, and
its motion reversed for every revolution

of the driving wheels. It is easy to see

that valve gear weighing more than two
tons must necessarily consume a great

deal of power to start, move and stop

it, and at the same time it introduces

more or less lost motion where least

desired, and also renders the mainte-

nance charge correspondingly high.

A very significant fact, brought to

light by the observation of Mr. H. F.

Ball, superintendent of motive power
on the Lake Shore, was that a fast pas-

senger engine after making 32,000 miles

developed lost motion amounting to tk

of an inch in the old-fashioned direct

valve gear, while a similar machine sup-

plied -with Walschaert gear made a rec-

ord of 39,000 miles and showed only -h

of an inch lost motion.

The advantages of a form of valve

gear which lends itself to the reduction

of dead weight almost equal to half the

total amount involved, and in which
accessibility is a salient characteristic,

are too obvious to need special com-
ment. Judging the future by the past,

it is safe to predict that Walschaert
valve gear will eventually become a

recognized feature in American locomo-
tive practice.

Expenditure of Power.

There is a piece of railroad main line

in the Rocky mountains which is a little

less than eight miles long, but which is

always of unusual interest to the traveler,

owing to the fact that while he is go-

ing along upon the ground, so to speak,

he is being lifted vertically 1,143 ft- The
piece of track to which we refer is situ-

ated between Field and Hector on the
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Canadian Pacific Railway and tlie grade

whicli on the road is generally called

the "big hill," is climbed by east bound

trains when going along the lower por-

tion of Mount Stephen through the

Kicking Horse pass.

There is about 7 miles of grade, and

the average rise is a little more than

163 ft. to the mile, and this is something

over a three per cent, grade. The grade,

however, is not uniform, but ranges

from a rise of 39.2 ft. to the mile to a

raise of 237.6 ft. to the mile. These fig-

ures indicate a change of grade from

seven-tenths of one per cent, up to four

and a half per cent. There is, roughtly

speaking, three miles of 2.2 per cent,

and S miles of 4V2 per cent, grade on

the Field hill.

On the occasion when a representative

of Railway and Locomotive Engineer-

ing traveled over this piece of road, the

Imperial Limited, as it is called, was

made up of eleven coaches weighing in

all 981,580 lbs., and there were four lo-

comotives used to work the train, as our

English friends would say. These en-

gines were disposed as follows: One
Richmond compound, 2-8-0 class, at the

front end, after which came five coaches;

two simple consolidations coupled to-

gether, were placed in the middle of the

train, and six coaches and another sim-

ple 2-8-0 engine brought up the rear. The

compound weighed about 154.250 lbs. and

each of the three simple engines weighed

185.000 lbs.

These engines carried 200 lbs. steam

pressure and when working full stroke

developed a combined tractive effort of

about 139.918 lbs. In other words, that

is the weight which these four locomo-

tives could pull up out of a well, if to

the back coupler of the last engine a

cable was attached which passed over a

frictionless pulley. These four engines

together could about lift an ordinary 70

ton engine. Another interesting fact

brought out by this view of a hard hill

climb was the fact that the combined

weight on the drivers of all the engines

amounted to 629.250 lbs., and with the

combined starting effort given above, the

ratio of adhesive weight to tractive pow-

er is 4.49, or, in round numbers. 4'/2-

That means that these engines could

pull something less than a quarter of the

weight on their driving wheels. They

are, therefore, pretty sure footed moun-

tain climbers as they are, and when
working on the hill notched up at all,

the tendency to slip is still further re-

duced while the margin of power main-

tained is sufficiently large for the work.

There are three safety switches on the

four and a half per cent, grade. These

are switches which turn out of the de-

scending main line and are led up a steep

hank to one side, which is sloped in the

opposite direction to the main grade.

The switches are tended by men sta-

tioned on the ground all the time, and

are normally kept open except when

the main line is in use. A train descend-

ing the grade, if under full control,

whistles for one of these switches which

is then set for the main line and the

train proceeds on down; the switch be-

ing turned for the siding again imme-

diately it has passed. When climbing

the grade the switches are set for the

main line on information given by the

lower to the higher switchman over a

telephone line which runs from Field to

Hector. The grade is steep, with curves

of from 3 to II degrees radius, but traf-

fic is worked with no more delays than

occur on other portions of the road, and

with safety always as the prominent fea-

ture.

Cost of Railways.

In looking over the reports of the

expenses of building and maintaining

railways it is surprising how much the

cost of ties amounts to, and while vari-

ous devices for treating timbers with

coal-tar, creosote, zinc and other pre-

servatives have tended to lessen

the amount of this item, it still

remains an important factor of

cost. A general average of ex-

pense of maintenance of way, places

the cost of labor at about 50 per cent.,

roadbed 25 per cent., ties 15 per cent.,

rails 7 per cent., and ballast 3 per cent.

It will thus be seen that ties cost more

than twice as much as rails, and in

recent years the leading railway com-

panies have given much attention to

this subject. In the North and East

it has become a serious factor, as the

forest lands are moving further and fur-

ther away. Virginia white oak being,

perhaps, the nearest, and Georgia and

.Mabama pine being next. Neither of

these are as durable as locust or chest-

nut, but the forests of New York and

Pennsylvania have been denuded, and

it will take another couple of decades

before the extensive planting of timber

which has been introduced by the Penn-

sylvania Railroad Company will have

grown suificiently to be available for the

rapidly increasing demands of that road

alone, which at present requires about

3,500,000 ties a year, at a cost of about

75 cents each. Other railways require

as much in proportion, but every road

is not possessed of the advantages en-

joyed by the Pennsylvania in owning
vast tracts of forest land where the com-
pany is now planting about 400.000 trees

a year, at a cost of about 8 cents for

each tree, about 400 trees being the aver-

age for an acre.

The average life of a tie is about ten

years, and it is a matter of surprise that

British railways manage to get about
twenty years' service out of their ties.

Of course, .\merican traffic is much
heavier, but not proportionately with the

short-lived tic. There is a more care-

ful and effective method in saturating

the limber with creosote in Britain which

prevents the wood from rotting so read-

ily. They also put a soft felt pad be-

tween the tie and the plate which holds

it to the rail so as to protect the tie

from being hammered between the rail

and the ballast. The metallic chair is

also larger, to keep the rail free from

the ties. The general cost of the ties is

about the same in both countries, but

the British manage to get nearly twice

the service out of the ties as is done

by the leading American railway com-

panies. The British have learned much
from us in railway matters, but there are

a few things that we might learn from

them.

"The Joule" Ought to Be "The
Thompson."

A monument was recently erected

near Manchester, England, to honor

Dr. James Prescott Joule, the noted

scientist, whose principal work was

establishing the mechanical equivalent

of heat, which he made out to be 772

foot pounds. Since Joule's time physi-

cists with very accurate instruments

have demonstrated that heat requires

for its production and produces by its

disappearance mechanical energy in the

proportion of 778.3 foot pounds for each

unit of heat or one pound of water

raised one degree Fahr. at its greatest

density. So Joule was mistaken 6.3

foot pounds in his experiments.

The exact experiments that eventu-

ated in demonstrating the relation be-

tween heat and mechanical work were
begun by Benjamin Thompson, an

American engineer in the employ of

the Bavarian Government. Before that

time it was supposed that heat was a

tangible substance that caused changes
of temperature according to the quan-
tity present.

In watching the boring of cannon
Thompson came to believe that there

was a close relationship between the

heat generated by the boring cutter and
the mechanical energy expended. He
proceeded to make carefully conducted
experiments with the best heat-measur-
ing apparatus he could devise. In 1798
he presented a paper to the Royal So-
ciety of Great Britain, describing his

experiments, in which he calculated the
mechanical equivalent of heat to be
7838 foot pounds.

The scientific world receded very
slowly and reluctantly from the idea
that heat was a material fluid; but
truth prevailed by slow degrees, and
other scientific investigators took up
the work that Thompson had begun.
Some forty years after Thompson's
paper was presented to the Royal So-
ciety, James Prescott Joule began a
very thorough and tediously conducted
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series of experiments on the relation be-

tween heat and work. After eight c- ten

years of research and experimenting

he concluded that the real mechanical

equivalent of heat was 772 foot pounds,

which was accepted by the scientific

and engineering world as correct. It

was not correct, however, as other sci-

entists have demonstrated beyond per-

adventure that the real equivalent is

778.3 foot pounds. Yet the leaders of

the .scientific world give Joule the

credit of establishing the mechanical

equivalent of heat, and call the amended

equivalent a "joule." although the

owner of tlie name did not come so

near the truth as Thompson did, by

about one foot pound.

It is a curious way of according honor

for scientific discoveries. Thompson
was not only the discoverer of the

mechanical equivalent of heat, he was

the first apostle to discover and pro-

claim what heat is; yet his name is

ignored for that of one who was a late

worker in this field of research. In

according the honor, the leaders of sci-

ence have not considered which person

did most for the world, but which of

the two men had the greater number of

friends to glorify his name.

The Fatal Horse.

Railroads arc receiving the character

of being dangerous, owing to the in-

creasing number of people killed and

maimed in train accidents, and tlie ap-

palling figures concerning these disas-

ters make many people feel thankful

that they have returned safe and sound
from every journey of any length they

undertake. The automobile is coming
to be regarded as an undesirable second

to railroads in killing and wounding
people, the riders in such vehicles shar-

ing in about equal degree with pedes-

trians dangers to life and limb. This is

the impression believed by the reading

luililic. based principally upon the con-

-spicuous place given by the daily papers

to accidents caused by railroads and
automobiles. Yet it is not true, for the

most dangerous power of locomotion is

the horse.

"The chief cause of horse accidents,"

fays the Philadelphia Saturday Evening

Post, lies in the fact that this noble
animal — beautiful, docile, aflfectionate;

man's faithful friend and patient ser-

vant — is born a fool, and never gets

over it. Its intcHigonce is overesti-

mated.

"One of the accident insurance com-
panies recently published a statc-nent.

tased upon its own return;, w'rch
.•i'lovcd that out of o-c hundred n<crage
a-ci-'cnts caused by the horse, the rail-

ro-id. the automobile and the bicycle,

eip-hty-two are attributable to the
eqitine brute, nine to the railroad, five

to the motor car, and four to the "silent

wheel." One reason why physicians
are rated as bad risks is that they use

horses so much for driving about—an
idea the justice of which is indicated by
the fact that, out of 972 accidents to

doctors recorded by another concern,

267, or considerably more than one-
fourth, were due to horses.

"With average luck, if you are a man,
you are due to be disabled more or less

seriously by a horse once in a lifetime

of sixty years. If it were possible for

you to live long enough to have one
hundred such accidents, you might rea-

sonably expect to be bitten on three
occasions—a horse bite is no joke, by
the way—to be kicked nineteen times,

to be knocked down twelve times, to be
stepped on eight times, to fall off while
riding three times, to be hurt while
getting into or out of vehicles eight
times, and to suffer injury in runaways
forty-two times. The balance of the

mischances would be miscellaneous.

"The principal destruction of human
life by tigers is in India, where, accord-
ing to the ofiicial reports of the British

Government, those formidable animals
kill about one thousand persons annu-
ally. Data on the subject for the rest

of the world are not obtainable, but it

is quite certain that all the tigers on the
earth do not destroy half as many
human beings in a twelvemonth as are
slain in the same length of time by
horses in the United States alone.
Twenty thousand people are fatally bit-

ten by venomous snakes in India during
an average year, but nil the cobras,
rattlesnakes and other serpents in the
world do not cause anything like half
as many deaths as are occasioned by
horses."

Boiler Explosions.

The recent explosion of a boiler on
a government gunboat has created a dis-

cussion in the press in regard to steam
engineering that seems endless. A no-
tion seems to be gaining ground that all

boilers except those owned by the gov-
ernment are well kept and properly in-

spected. This is a gross error. Last
month a case came to our attention of a

twenty-three year old boiler blowing up
in the hands of a farmer, and at the
coroner's inquest the facts came out that

the boiler, when built, had the safety

valves set at 60 lbs. pressure. During
the period of service the boiler had
charged hands six times, some of the

farmers having the pressure raised, evi-

dently presuming that the boiler must
be getting stronger with age. The har-

vest this year was extra heavy, and
the threshing machine was too much
for the overworked boiler although
raised to 80 lbs. An inspiration came to

the farmer and he tied the kitchen poker
to the safety valve lever. This was the

straw that broke the camel's back. The
crown sheet came down with a crash,

and the boiler threw a somersault killing

one man and injuring three others. It

does not require to be much of a

prophet to say that there are other

boilers in similar conditions whose finish

will be marked by luridly spectacular ac-

companiments.

It need not hardly be pointed out to

the readers of Railway and Locomotive

Engineering that fifteen years' service

is a reasonable length of time for a boiler

to be in operation, and if by reason of

great strength and the addition of a new
fire box and flue sheet and flues its days

may be prolonged for over twenty years,

in any event the working pressure should

be considerably lessened. E.xperiments

have shown that the best metal used in

boilers deteriorates about three per cent,

per annum. We rarely hear of a new
boiler bursting. It is the old, whited

sepulchres that burst into pieces, and it

is high time that our State legislatures

should frame some sensible laws regu-

lating the inspection and age limit of

the boilers of steam engines.

Oil-Burning Locomotives.

The use of oil as fuel in locomotives,

although by no means a recent innova-

tion, has during the year become of much
more general use, especially in the

Southwestern States, that reliable data

concerning its use can now much more
readily be obtained than formerly. In

the matter, of cost of fuel the oil is

much cheaper than coal, the work of

handling is much less laborious, the du-

ties of firemen approaching nearer to

that of engineer. A short term of prac-

tice makes the firemen very expert in the

use of the various valves adjusting the

feed and distribution as well as the varia-

ble pressure at which the volatile fuel

must be injected into the fire bo.x.

As with all other kinds of fuel, how-
ever, boiler repairs constitute the most
important item in the running work.

Leaking tubes continue in a more mark-

ed degree to be the chief cause of engine

failures. With the oil burners the flues

do not last as long as with coal burn-

ers, owing to the intenser heat being

more rapidly developed. The turning off

and on of the fuel supply when stop-

ping and starting, with the con .equent

sudden variations in temperature in the

fire box, also accelerates the tendency to

induce a constantly increasing leakage

in the fire box end of the flues. Tubes
with welded steel ends are in some cases

replacing the older methods, thereby ob-

viating the use of copper ferrules which

are more readily affected by rapid

changes in temperature. Smaller holes

in the tube sheet are also being experi-

mented with in some new engines, there-

by extending the area of the heating sur-
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face and lessening the liability lo small

fractures.

There has also arisen differences of

opinion as to the methods of working

a locomotive to obtain the best rdsults

with the new fuel. Whether should llu-

throttle lever be fully opened and the

reverse lever adjusted to a short stroke

of the valve, or should the throttle lever

In partially opened with a longer valve

travel? This question is not new, the

conviction being that at high rates of

speed and running lightly the lever

should be "hooked up," giving the valve

as short a stroke as will admit sufficient

steam to maintain the high velocity. The

reports ftom many of the engineers in

charge of oil burners is that engines run-

ning with throttle valves partially open

and a fuller opening of slide valves are

more economical in fuel, show less

l.itures from passing laws that would

adjust the "fellow servant" iniquity are

just turning themselves loose to help

the Panama Canal laborer to do as

little work as possible. Certain trans-

pnrl.iliMU interests have striven for

years to prevent the cutting of the

Panama Canal, and there is cause for

grave suspicion that the friends in Con-

gress of the Panama laborer are merely

the traitors who hang back and fire on

reputed friends in the rear.

Disloyalty.

Two r.iiiroad supply men were talking

aboiu a particularly able superintendent

of a factory who had changed to another

concern, and one of the visitors was full

of regret at the loss sustained by this

superintendent leaving, and feared that

the business would suffer from the

Latest Canadian Pacific 4-6-0.

One of the first products of the Angus
Shops, of the Canadian Pacific Railway,

at Montreal, and something which is

new on that road, is the type of engine

which we here illustrate. This engine is

a ten-wheeler and is intended for pas-

senger and freight service; five of them

have been built.

They are simple engines, supplied with

superheaters. The cylinders are 21x28

ins., and the driving wheels are 63 ins.

in diameter. This, with a boiler pres-

sure of 200 lbs., gives a calculated trac-

tive effort of about 33 320 lbs. The
weight on the drivers is 141,000 lbs., and

this gives a ratio of tractive power to

adhesive weight as i is to 42.

The total weight of this 2-6-0 machine

is 192.000 lbs. The valves are of the

piston type and are driven by direct mo.

v"
V«>^i^^',,t:->'

CANADIAN PACIFIC TKN WHEELER FREIGHT AND PASSENGER ENGINE.
H. H. Vaughan, Superiutciident of Motive Power. Canadian Pacific Railway, Builders, Angus Shops, Monirtal.

wear on the motion and show less con-

densation by carrying particles of water

into the steam chests.

Secret Opponents of the Canal.

Some of the Congress people in the

national capital are laboring loudly

with their mouths in behalf of the poor

laborers on the Panama Canal, and are

trying to have all sorts of laws passed

to reduce the work performed by the

laborers aforesaid. A curious thing

about this zeal for the interests of the

Panama laborer is that the Congress-

men working to make his work as easy

as possible are always on the other side

when measures are brought up to help

labor interests in the United States.

Some of the men who have labored

siiccessfully to prevent state legis-

change. The other thought the loss was

by no means serious. "Mr. Blank," said

he, "was the best shop manager I ever

knew when he was attending strictly to

his business; but he was too much given

to talking about the shortcomings of the

financial officers and finding fauit with

others. Disloyalty was natural to his dis-

position. I do not care what ability a

superintendent may have, a spirit of dis-

loyalty will spoil his usefulness." So

say all of us. We have no use for a

disloyal person, no matter what may be

the position occupied. A disloyal office

boy is too much for one establishment.

The authorities of the city of Milan,

Italy, are arranging for a great Inter-

national Exposition to celebrate the

completion of the Simplon Tunnel.

tion. the transmission bar, which is

straight, running from the link block

over the leading driver axle to a rocker

with hanging arms. The connection

to the valve rod is made with a sort of

open crosshead, which is standard on the

C. P. R. The sand box is placed well

forward and has two sand pipes running

from it on each side; one of these feeds

sand on the rail immediately in front of

the leading driver and the other con-

veys sand to the front of the main driver.

The dome is situated in the rear por-

tion of the central cab. and there is an

opening in the roof of this cab which can

be lifted out of the way when it is nec-

essary to take the dome cover off. The

engineer rides in the front portion of the

cab, and has an unobstructed view of

the road ahead. As this engin; uses
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superheated steam there is a small oil

pump on each side placed over the steam

chests and this insures a positive oil feed

to valves and cylinders.

The boiler is a straight top one and

has a Wootten fire box. The grate area is

76 sq. ft., and the grates are arranged

for the burning of fine anthracite coal

or culm. The box itself is no ins. long

by 100 ins. wide, and the crown sheet is

radially stayed. The boiler shell con-

sists of three sheets, the smallest being

5 ft. IIJ4 ins. outside diameter. The

heating surface is in all 2,313 sq. ft. The

tubes are 244 in number, 2 ins. in diam-

eter, 15 ft. 7-h ins. long. There are 22

tubes 5 ins. in diameter, which are used

in connection with the superheater.

The tender has a C. P. R. standard

steel frame and the tank is made with a

water bottom. The water capacity of the

tank is 5,000 Imperial gallons, which

equals 6,000 U. S. gallons, and the coal

capacity of the tender is 10 tons. The

tender trucks are of the ordinary arch

bar style, strongly built. The rear or

fireman's cab, is a very substantial affair,

being made of steel and completely en-

closing the wide fire box. The whole

design is neat, and a very serviceable en-

may be. At the other end of the bar

there is a universal joint, the center

block of which is made of axle steel

hardened so as to resist wear, and on

the other end there is a standard drill

socket which will hold the end of a ream-

er. The collar on the socket is to ena-

ble the man using this appliance to jar

it and to have something to strike on in

case it is necessary to give it a blow

with a hammer. The oblong hole in the

socket is for the purpose of inserting a

wedge or peg to loosen up the end of a

reamer when it is desired to take one

out. Mr. James L. Smith, the assistant

shop foreman of the Pennsylvania Lines

shop at Allegheny, got up the appliance,

and those who have used it say it is most

convenient and is a time and labor

saver. The tool room has this appliance

made in several sizes. Before this de-

vice was used the pneumatic drill had

often to be held in awkward positions,

and frequently could not be used at all

in the work of reaming frame and cyl-

inder saddle bolt holes.

while neglecting to acquire familiarity

with the American system of weights and

measures that are the basis of their or-

dinary daily life calculations.

One hears no talk of dull times

among the workers in Turtle Creek

UNIVERSAL JOINT.^

MADE UIKt ORDINARY
\pRILL SHAm\

ST'D DRILL SOCKET^

J
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Government Control of Rates.

It is interesting to note that the Presi-

dent's plan for federal control of rail-

road rates has practically been in opera-

ation in Canada for several years. In the

Dominion the railway act passed in 1903

created a commission having certain

powers, among them being the jurisdic-

tion over railway rates.

In a recent interview at Salt Lake City

the Hon. H. R. Emerson, Canadian Min-

ister of Railways, spoke of this commis-

sion as a public tribunal, having power

to adjust all railway rates and remove

any discrimination. The commission has

all the authority of a court of record and

is invested with all the powers and duties

of the railroad committee of the privy

council.

Continuing, he is quoted as saying:

"In the event of the railroad failing to

provide the commission with all informa-

tion as to rates, the commission has the

power to fix new tolls and to name the

date on which they will go into effect

So far, the commission has not made any

move in the direction of altering any

general railroad tariff in force on any

railroad in Canada, but a large number of

charges of discriminations have been

considered. In several cases railroads

have been ordered to restore old rates

which had been increased."

APPLIANCE FOR REAMING 1-RAME BOLT HOI EH.

gine has been turned out. The electric

headlight is used on all C. P. R. passen-

ger engines, and as this engine is in-

tended for hauling passenger trains as

well as freight, it has been supplied with

an electric light. The brakes are West-

inghouse straight air on the engine and

high main reservoir pressure control.

The Gold steam heat equipment is used

and Hancock injectors supply the

boiler.

Useful Adjunct to Pneumatic Drill.

A very useful and easily made shop

appliance is here illustrated. It is an

adjunct to the pneumatic tool which is

commonly used to ream cylinder saddle

and frame bolts, etc., and this appliance

enables the air driven reamer to be

worked in any position and in any place

where a hand reamer can be operated.

The device consists of a bar of any

convenient length and made of axle

steel. On one end of the bar there is

a shank which fits the socket of the hand

pneumatic machine. A collar is formed

close to the shank end, and this is for

the purpose of affording a surface for

the workman to strike on in order to

tighten or loosen the shank, as the case

Valley, locally known as "Westing-

house Valley," owing to the territory

being practically covered by the various

Westinghouse factories, which extend

from East Pittsburgh to Wilmerding

and Traflford City, on the main line of

the Pennsylvania Railroad. The largest

of these is the Westinghouse Electric &

Manufacturing Company, covering over

47acres at East Pittsburgh, where every-

thing electrical is manufactured. Some

idea of the magnitude of the business

handled at this plant can be formed

when it is stated that during the month

of October the shipment of electrical

apparatus from this factory, exclusive

of a large number of local freight and

express orders, amounted to approxi-

mately 17,000,000 lbs., consisting of over

5,000 individual consignments.

One of the most pretentious books

ever written is "Our Country: A House-

hold History of the United States for

All Readers, from the Discovery of

America to the Present Time," by Ben-

son J. Lossing, LL.D. The book con-

tains about 1,900 pages, 5x7 inches of

reading matter on each page, and there

is not a word in it about the origin or

growth of railroads. The word "rail-

road" does not appear in the very full

index. The petty quarrels among poli-

ticians receive detailed attention, but

descriptions of the growth of the in-

dustries which have made the United

States great among nations are evident-

ly considered too plebeian for inention

by this LL.D author.

The directors of the education of

American youth are favoring text-books

of arithmetic and science in which the

metric system of weights and measures

are employed. It is true that the Amer-

ican parents were roused to realize the

waste of efforts their children are called

upon to exert in learning a system likely

to be of no use to them in after life.

To find volume of auxiliary reservoir,

multiply square of inside diameter in

inches by .7854 and by its inside length

in inches and the product will be the

volume in cubic inches.

To find the pressure in brake cylinder,

multiply volume of auxiliary reservoir

by the pressure in it and divide the prod-

uct by volume of auxiliary reservoir plus

volume of brake cylinder from pressure

head to piston when brake is set.
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Our Correspondence School.
In tbU department w. propoi* (ivin( the inform.tlon that will enable trainmen to pa.a the examination, they are aubjected to bef.re b.lna piomoted. If any of our student, fall to understand any part of the In.tructlon., we will gladly try to make them plainer If they write to u.

All letter. Intended for Our Corre.pondence School oufht to be addrc.ied to Department E.

Our Purpose.

In our Correspondence Schools De-
partment it is our aim to please our
correspondents and to give them the

full infomation they desire in questions

sent in to us. Being largely guided in

the conduct of this department by our
correspondent's views, we have con-
cluded from the correspondence re-

ceived that the better plan to follow is

to give the instruction in a way that

the correspondent asking for it can use
the information immediately, rather

than to make a long drawn out course,

tiring the correspondent and student
before he reaches the part particularly

interesting to him. We believe in our
practice of answering questions sent to

us, thereby making the information
submitted immediately available, the

student can proceed understandingly
with the work which he has in hand for

the moment. In addition to this we
have endeavored to branch out a little

—not too much, perhaps expanding a

trifle further than our correspondents
have required—but we have confined

this to the other part of our correspon-
dence schools, apart from the questions

and answers.

We are always glad to make the

schools of any special use to our corre-

spondents, the whole scheme being to

make it useful to the student and cred-

itable to ourselves.

First Series.

(Continued.)

19. How many cubic feet of air

therefore would be necessary for the

burning of a "fire" of four scoopfuls,

assuming each scoopful to weigh ten

pounds?

A.—For four scoopfuls of coal, each
weighing ten pounds, the quantity of air

required for combustion would be 40 x
260 = 10,400 cubic feet.

20. Why is it necessary to provide
for combustion a supply of air through
the fuel in the furnace?

A.—Because it is only by forcing the
air through the burning fuel that the
proper mixture of the gases will be ef-

fected.

21. How can you prove that it is

necessary to supply air to the fire box
for combustion?

A.—By shutting oflf the air supply.

22. What is the effect upon com-
bustion if too little air is supplied
through the fire? If too much air is

supplied?

A,— If too little air is supplied the
fire loses activity and combustion pro-
duces carbon monoxide, a gas with
only about one-third the heating prop-
erties of carbon dioxide, the gas formed
when the supply of air is sufficient.

If too much air is supplied waste is

caused by heating the surplus quantity
of air, and the oversupply tends to de-
press the fire box gases below the ig-

niting temperature.

23. What effect on combustion has
the closing and opening of dampers?
A.—A closing of the damper cuts off

the supply of air and prevents the fire

from receiving its proper supply of air.

Opening the dampers permits the air

to pass through the grates. Under
some circumstances it is better to keep
one damper closed.

24. How is draft created through the
fire?

A.—By the current of air induced by
the exhaust through the flues and smoke-
stack.

25. Describe a blower and its use
and abuse.

A.—A blower is a jet of steam passed
up the smokestack to induce an arti-

ficial current of air. Its proper use is

to prevent smoke when an engine is not
working, to draw the fire gases away
so that they do not pass into the cab
and to stimulate the fire when neces-
sary.

The abuse of the blower is drawing
cold air through the tubes and by forc-

ing the fire when it is not necessary,

causing waste of steam through the
safety valves.

26. What eflfect is produced by opening
the fire box door when the engine is be-
ing worked?

A.—It cools the boiler and prevents
the rapid generation of steam.

27. What bad effect?

A.— It causes sudden contraction of the
fire box sheets and flues, tending to
cause leakage.

28. In what condition, therefore,

should the fire be in order that the best

results may be obtained from the com-
bustion of the coal?

A.—The fire ought to be maintain-
ed in the condition necessary to generate

the steam required for the way the en-

gine has to be worked. Even firing and
even temperature go together.

29. What is the eflfect of putting too
many scoops of coal on a bright fire?

Is this a waste of fuel?

A.—Throwing too much coal into a

fire at one time depresses the tempera-
ture below the igniting point and causes
the generation of smoke. The practice

is wasteful of fuel.

30. What eflfect has the fire upon a
scoopful of coal when it is placed in the

fire box?
A.— It distils the volatile gases first,

then ignites the carbon of the coal.

31. In what condition should the fire

be to consume these gases?

A.—Bright and at a high temperature.

32. What is the temperature of the fire

when in this condition?

A.—About 3.000* Fah.

33. How can the fire be maintained in

this condition?

A.—By regular firing. That is, by
keeping up the supply of fuel as nearly

as possible at the rate it is burned.

34. What is black smoke? Is it com-
bustible?

A.—It is unconsumed coal and can be
prevented by good firing, if the coal is

not too volatile.

35. Have you made any eflfort to pro-

duce smokeless firing?

A.—Certainly I have.

36. How can black smoke be avoided?

A.—By careful firing. With some
qualities of coal and a plain fire box
smoke cannot be entirely prevented.

37. Can the firing be done more in-

telligently if the water level is observed
closely? Why?

A.-—The fireman can work more intel-

ligently when he knows that the boiler is

being fed regularly.

38. What advantage is it for the

fireman to know the grades of the road

and the location of the stations?

A.—This knowledge enables him to

regulate the firing to suit the fluctuating

work the engine will do.

39. How should the fire and water be

managed in starting from a terminal or

other station?

A.—The fire ought to be made up suf-

ficiently heavy to preclude the necessity

for firing while passing through the

yards. The boiler ought to be as full

of water as can be carried without

priming.

40. What is the purpose of a safety

valve on a locomotive boiler? Why is

more than one used?

A.—To relieve the boiler from over

pressure of steam. Two safety valvet

are used because one is sometimes un-
equal to the task of preventing over
pressure.

(To be continued.)
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Calculations for Railway Men.

BY FREIl. H. COLVIN.

As we have already seen, it is very easy

to make almost any calculation you want

if you start right and don't get excited

over it. Let us take up the question

of the power of any locomotive, not

from an exact point of view, but for

comparison when some new engines are

coming on the division. Suppose you

already have 18x24 in. engines, and the

new ones are to be 20x24 in. Here the

only difference is in the cylinder di-

ameters, as we assume the steam is the

same, also the wheels. We cannot say

that the power varies as 18 is to 20.

because, with all areas we must remem-

ber that "they vary as the square of their

similar dimensions." This means, for

example, that a square having a side of

4 ins. is not only twice as great as a

square of 2 ins., but is four times as

great. The side is 2 ins. in one case

and 4 ins. in the other. Square 2 by

multiplying it by itself and get 4, square

4 and get 16, and this is four times as

great as four, although the side is only

twice as large. The squares shown in

Fig. I prove this beyond a doubt.

In the case of cylinders the same thing

is true and for the purpose of compari-

son it is not necessary to calculate the

area of each but only to compare the

squares of their diameter. Multiplying

18 by itself we have 324. and 20 times 20

is 400, so we know the exact ratio of

these cylinders to be "as 324 is to 400,"

or we can say that if one pulls 324 tons

the other will pull 400 tons, everything

being the same except cylinder diameter.

This is also useful in finding tLe ratio

between high and low pressure cylinders

of a compound locomotive. If the high

pressure cylinder is 16 and the low pres-

sure 24 ins., then these are in a ratio of

16 time.? 16, or 256 and 24 times 24, or

576. Divide 576 by 256, and we find that

the low pressure cylinder is 2.25, or 2%
times as large as the high. If the di-

ameter is twice as large the area is

four times as great, but this does not

occur in locomotive work.

Grades and curves are always of inter-

est, and there is sometimes a discussion

as to how they are designated. In this

country it is usual to give a g ade as

so many feet to the mile in steam rail-

way work, in percentage for street rail-

way and electric work, while in Europe

they say a rise of I in 50, or I in 83, as

the case may be.

The percentage designation is really

the best in many ways, as we can soon

learn to think of i per cent, as being

a rise of I foot in every hundred feet,

a 3 per cent, grade as 3 feet in a hundred,

and so on.

But what we really want is a means of

comparing the different ways so that

when we read of i in 83, or a 2V2 per

cent, grade, we know about how it com-

pares with our own road. For this pur-

pose I have made a little table which

will prove handy to keep for reference

and which shows, for example, that a 2

per cent, grade is about the same as

105 ft. to the mile.

T.\BLE OF GRADES.
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GENERAL

Questions Answered

SLIPPING OF DRIVERS.

(i) C. A. H. writes

:

In referring to those two similar en-

gines in your last issue. Mr. Allen

claims that the engine with the largest

wheel will slip the easiest, which is con-

trary to my experience. Is this true, and

If so, why is it? A.—Given the same ro-

tative effort, our experience is that small

driving wheels will slip more readily

than large ones.

STRENGTH OF A WORM GEAR.

(2) L, C. B., Covington, Ky.,

writes :

How do you figure the strength of a

worm gear? How much stronger is a

worm gear than a cog gear? A.—

A

worm gear is not as strong as a cog

or spur gear. The advantage of a worm
gear is that the worm and wheel are

so constructed that the worm will drive

the wheel, but the wheel will not drive

the worm. Repeated experiments have

shown the advantage of spur-gearing

over all other kinds of gearing. The

variation in power is not over 5 per cent.

until cutting of the teeth, induced by

high velocities, begins. The loss of

power then varies rapidly. The exces-

sive friction of a worm gear is due to

the end thrust on the collars of the

shaft. This can be reduced by roller

bearings. Even with light loads worm
gearing will begin to heat and cut if

run at a high speed, the safe limit being

about 200 ft. per minute. The spur

wheel will keep cool as the teeth have

a much larger radiating surface. The
smallness of the worm induces the sup-

pression of heat and consequently it is

dissipated slowly. Whenever heat in-

creases faster than it can be conducted

away cutting of the worm begins, and

cutting means a loss of power. The
efficiency of worm gearing varies also

with the number of teeth in the worm.
With two threads the calculated effi-

ciency will be .67, with three threads .75.

with four threads .80. The exact rela-

tion of efficiency between spur pinion

and worm gearing at an equal velocity

of 100 ft. per minute at the pitch line

is, in the case of spur pinion, .98, and

in the case of spiral pinion or worm,
.82.

We have an eight-wheel American
type passenger locomotive that is cut-

ting the driving wheel flange for about

32 ins. on the part nearest the crank

pin. The engine is just out of the shop,

and the remainder of the flange is wear-

ing straight. What is the cause of this?

A.—There are several causes that could

produce this effect. A bent axle is one

of tile chief causes of the irregular wear-

ing of flanges. This is generally ac-

companied with heating in the driving

boxes, and if mi indications of heating

is manifested, it is safe to assume that

there is a deflection in the rim of the

wheel which may have been caused dur-

ing the process of pressing in the crank

pins. Wheels of large diameters are

sometimes slightly bent and not infre-

quently cracked by careless adjustment

of points of resistance while the axles

and crank pins are being pressed into

place.

COMPOUND INDEXING.

(3) E. E., Mattoon, 111., writes:

Please explain the art of figuring

compound indexing for a gear wheel

with 73 teeth. A.—In indexing on a

machine for cutting teeth in a gear

wheel the question simply is : How many
divisions of the machine index have to

be advanced to advance a unit of the

number required? Suppose the number

INDEXING FOR GEAR WHEELS.

of divisions in inde.x wheel of machine

to be 180. Divide 180 by 73 (the num-
ber of teeth required) =2?-5, the num-
ber of turns required on worm wheel.

Now, if we have a worm wheel with

36s teeth the problem would be a sim-

ple one, as

34__i70

73~365-

Hence, 2 turns of the worm wheel and

170 teeth of the 365 in the worm wheel

index would be the exact division for

a wheel containing 73 teeth.

But supposing the number of teeth

in the worm wheel index was 220. Then

22OX ?i=I02—
73 73

This would necessitate 2 turns of the

worm wheel and 102 teeth of the 220

teeth in the worm wheel index for the

first tooth of the 73 required, and 2 turns

and 103 teeth for the second tooth, and

so on alternately until the completion

of the 73 teeth.

i his is the nearest approach to ac-

curacy with a worm wheel of 220 teeth,

and involves a fractional variation in the

size of the teeth amounting to .000466

too small for the first tooth, and .000534

too large for the second tooth, and so

on. This variation would not be dis-

cernible in commercial practice.

It may be added that the fractions arc

occasionally of such a kind that the dif-

ference is made up in every third or

fifth or seventh tooth as may be neces-

sary to approximately equalize the frac-

tional variation.

RETARDING FLOW OF AIR.

(4) J. S. B., Vilas, Lycoming Co.,

Pa., writes:

1. It is supposed that an ell in a train

pipe will retard the flow of air as much

as 7 ft. of train pipe. If so. would it

not be advisable to have large or long

ells so as to have a gradual curve sim-

ilar to a bent pipe? A.—The amount of

frictional resistance which a 45° ell of-

fers to the flow of air in a pipe depends

on the diameter of the ell and of the

pipe, and is greater the smaller the di-

ameter. For I in. pipe, an ell offers a re-

sistance about equal to that of 15 ft. of

I in. pipe.

As few ells and bends as possible

should be used in the brake pipe, and

where bends are necessary they should be

long and easy, and not reduce the di-

ameter of the pipe appreciably.

2. Why is I in. pipe used on passenger

coaches and all the engines when it is

necessary to have 1% m. pipe on freight

cars? In my opinion it don't seem

right to make a train pipe reduction

through a i in. pipe on the engine and

tender, and cause equal effect on a train

where i^ in. pipe is to be exhausted,

as is the case with modern freight trains.

.\.—On passenger equipment i in. pipe

has always been found satisfactory. As

freight cars are considerably shorter

than passenger cars, to give them the

same brake pipe volume as is had on

passenger cars, it was necessary to

increase the diameter of the pipe to 1^4

ins. On account of the much greater

length of freight than of passenger trains

there is the added advantage of reduced

friction in the flow of air through the

larger pipe.

In emergency applications but a smalt

portion of the brake pipe air passes out

through the brake pipe and brake valve

on the engine, on account of it being

vented directly into the brake cylinder.

In service applications the air must be

exhausted slowly at the brake valve.

Hence no advantage is had in the oper-

ation of the brake, either in service

or emergency. However, for the sake

of uniformity in pipe fittings and coup-

lings, some roads are applying 1^4 in.

pipe to the engines and tenders.

3. Suppose a iJ4 or a H in. induction

pipe was used on freight engine, would
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this act as a slower or more gradual

application of those brakes, and allow

a long train to apply brakes on cars

before the heavy surge would take place,

caused by the heavy engine and tender,

before brakes are applied on all cars?

In releasing, the J4 '"• P'Pe would act as

a retarder, and cause the brakes on the

engine and tender to release slowly, and

would give the brakes on the cars of a

long train more time to release before

springs in drawhead would move engine

forward, and would prevent heavy surges

and parting of a good many freight

trains. A.— It is quite likely that a ^ in.

pipe connecting the triple valve and the

brake cylinder, if of considerable length,

would offer sufficient frictional resistance

to the auxiliary air to reduce the rate

of increase of pressure in the brake cyl-

inder in service applications, and it would
also be likely to retard the release of

the brake somewhat. In emergency ap-

plications, equalization would be had very

little, if any, quicker than it would be in

service, and a quick release of the en-

gine and tender brakes is often necessary.

Hence it is easily seen that there are

several objections to the use of pipe of

such small diameter as 5^ in. to connect

the triple and the brake cylinder. Three-

quarter inch pipe is now considered none
too large for this purpose.

To prevent breaking in two of long

trains when releasing brakes, the com-
bined automatic and straight air brake,

on the engine and tender, is nowadays
extensively used, and the new Westing-

house engine and tender equipment is

also designed to enable the engineer to

manipulate the brakes both on the engine

and the train, according to the demands
of circumstances, so as to prevent vio-

lent shocks and the danger of breaking

the train in two.

CURIOUS BEHAVIOR OF STEAM GAUGE.

(S) A. C. E., Danville, 111., writes:

I was running a Pittsburgh cross

compound with Wootten fire box and
centrally placed cab. Boiler pressure 200

lbs. I was pulling out of yard when I

noticed gauge showing 220 lbs. I

thought safety valves were stuck, looked
at water glass, it was full, went on top

and pounded pops with no result, when
I came back gauge showed 260 lbs.

Put injector on and started to take it

out of her, but gauge pointer kept on
until it was clear around, it passed the

350 mark, and stopped against the pin.

I remembered that the fireman had a

gauge, asked him about the pressure and
he said 180 lbs. In about five minutes

my gauge pointer began to go back. I

had previously pounded my gauge. What
was the matter? A.—The action of your
gauge pointer was not due to boiler

pressure. One possible explanation is

that a small piece of hard cinder got be-

tween the quadrant and pinion on the

upper side and acted like the pawl of a

ratchet. Any vibration of the pointer due
to the engine's motion could only move
the pointer up, and the cinder held it

there and so on until the pointer was all

the way round and the pinion at the end
of the sector when it dropped out at»d

the coil spring brought the pointer back
again.

Another explanation is that heat

caused the false reading. There are

some gauges made without siphon pipes,

and such a gauge might act as yours did,

due to water leaving the parts which
are supposed to remain filled and al-

lowing hot steam to come in contact

with the walls of the spring pipe or flat-

tened tube. After a while sufficient

steam would condense and fill this cham-
ber and allow tlie tube to return to its

normal state.

Even with a syphon pipe a gauge might
give a false reading if the syphon cock

had been accidentally shut and a lighted

torch laid down so that the flame came
in contact with the syphon pipe, and was
subsequently taken away.

BRAKING FORCE.

(6) J. A. J., Corbin, Ky., writes:

I would thank you for information con-

cerning the following, as I claim they are

all wrong

:

1. An engine, weight on drivers. 120,-

000 lbs., is equipped with 12 in. cylinders

and a 12x33 '« auxiliary. The cylinder

lever is 315^x5 ins. What is the proper

size equipment for this engine, and what
is the present braking force? A.—The
proper size equipment for this engine is,

brake cylinder diameter, 14 ins.; auxil-

iary reservoir, 16x33 ins.

With its present equipment, the piston

travel normal, the auxiliary and brake

cylinder will equalize at approximately 46
lbs. Its present braking force, therefore,

may be taken as about 65.500 lbs., or 55
per cent, of the weight on the drivers.

2. An engine, weight on the drivers,

125,000 lbs., 12 in. brake cylinder, 12x33

in. auxiliary reservoir, and cylinder lever

39x5 ins., same as above? A.—This en-

gine should have same equipment as the

other. With its present equipment, the

braking force is approximately 81,167

lbs., or 65 per cent, of the weight on the

drivers.

3. An engine, weight on drivers, 137,-

000 lbs., 12 in. brake cylinder, 16x33 in-

auxiliary reservoir, and cylinder lever

315^x5 ins, same as above? A.—With
this equipment, piston travel normal, the

auxiliary and brake cylinder will equalize

at approximately 54 lbs. The braking

force will be, therefore, about 76.885 lbs.,

or 56 per cent, of the weight on the

drivers.

4. Some of the 125,000 lb. class have

12x33 in- auxiliary reservoirs, and some
14x33 in. auxiliaries; some of the 137,-

000 lb. class have 14x33 in. auxiliaries,

and some 16x33 in. reservoir. They seem

to show no difference in braking, or.

rather, are giving no trouble. In what
way docs 16x33 in. reservoirs not work
in harmony with 12 in. brake cylinders,

and what injurious effect does it have?

A.—A glance at the percentage of brak-

ing power, as given above, would indi-

cate that no trouble from slid wheels

should be expected, as the highest per-

centage shown in considerably under that

which is commonly used, unless the en-

gines are of the compound variety.

Auxiliary reservoirs and brake cylin-

ders are so proportioned to each other

that with normal piston travel a reduc-

tion of 20 lbs. in the standard brake

pipe pressure will equalize them. There-

fore, if the auxiliary reservoir is too

small for the brake cylinder with which it

is used, too heavy a brake pipe reduction

will be required to equalize them; if

too large, they will equalize with too

light a brake pipe reduction. Either is

not satisfactory.

Where the equipment is smaller than

that recommended, the total leverage

must be increased to produce the re-

quired braking power; and this means
reduced shoe clearance and more fre-

quent adjustment of slack.

5. Can you approximate the length of

stop, working quick action on a 2 per

cent, grade, 50 ton engine, cam driver

brake, 8 in. cylinders, tender brake 8

in. cylinder (ordinary size tender), 6

freight cars, empty, and brakes on two
rear cars cut out? A.—Not with the data

which you give. To make an approxi-

mate guess at the distance required to

stop in we should want to know at what

speed the train was moving when brakes

were applied, the braking force used on

the engine, the tender, and the cars, the

kind of brake shoes used, etc., and then

we should have to assume all other con-

ditions normal.

{Contimied on page 2y.)

A good calendar, and one which is

suitable for office use, is one which has

the figures indicating the days of the

month printed in heavy block type

which can be easily seen across an ordi-

nary room. Such a calendar for 1906

has been got out by the Star Brass Man-
ufacturing Company, of Boston, Mass.

The size of the sheets are about 18x24

ins., and the calendar part is kept sepa-

rate as far as the printing is concerned

from the space used by the company to

announce that they make lamps and car

trimmings, pop valves, whistles, steam

gauges, rod cups, water gauges, cylinder

relief valves, gauge cocks, etc. Each of

the figures in the calendar is enclosed in

a space about 2 ins. square, and the

whole is printed in plain black and white.

A calendar like this is good for a shop

as well as an office. Write to the Star

Brass Company for one while yet there

is time. Mention that we advised you
to also write for a catalogue.
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Air Brake Department.

Testing High Speed Brakes.

Complaint is licard occasionally of un-

(lesired emergency resulting with the

high speed brake when a service appli-

cation is being made, and this after the

terminal test of the brakes indicated that

everything was working properly and

that all triple valves were in good con-

dition.

Investigation of these complaints

shows that the terminal test of the brakes

in the majority of cases was not prop-

erly made. For instance, at one terminal

point with which we are familiar, the

pressure available for charging the train

and testing the brakes is not more than

70 lbs., and sometimes is a little less.

With this pressure everything works

well, and the brakes, after testing, are

pronounced all right and in perfect work-

ing order. At the last moment the loco-

motive that is to take the train out backs

up and couples to the train, the hose are

united and the angle cocks opened, but

long before the auxiliaries are charged

to 1 10 lbs., the high speed pressure,

the brakes are applied and released from

the brake valve, working properly for

that pressure. Then the train pulls out

and after awhile the pump has charged up

to no lbs., so that when the engi-

neer makes his first service application

on the road, he is sometimes surprised

to find the brakes going into quick ac-

tion, and wonders why they do it, since

in the test he made before starting out,

they apparently worked all right.

Well, the fact is, they should have been

tested at the terminal with no lbs.

pressure instead of 70 lbs., as was

done in the cases we have in mind. Then
the same condition would be had that

the brakes are to work under in actual

service, and the exact condition of the

triple valves could be correctly ascer-

tained. It may not be out of place here

to remark that all tests made to deter-

mine the condition of the brake should

be made with the maximum pressure

used, conforming to actual service con-

ditions under which the apparatus is to

operate.

When testing high speed brakes, there-

fore, either with the yard testing plant

or with the engine brake valve, the aux-

iliaries should be charged to the full

pressure, no lbs., before the service

reduction for the test application is

made. Then, if there is a dirty or sticky

triple in the train, or one not sufficiently

sensitive to move promptly when a serv-

ice reduction is made, it can be detected.

CONDTJCTBD BY J. P. KEI-LY.

and the proper remedy applied before

the train gets out on the road.

Frequently the trouble experienced

from undesired emergency is not due to

the faulty condition of the triple valve,

but to the condition of the brake valve

on the engine, and the leaky condition

of the air gauge and equalizing reser-

voir connections.

The equalizing discharge piston of

the brake valve should be kept clean

and in condition to respond promptly

when a service reduction is made from
chamber D pressure, and all the pipe

'OILING ROUND" ON A STOP FOR WATER,
CANADIAN PACIFIC RAILWAY.

connections to chamber D and the equal-

izing reservoir should be kept absolutely

air tight. This is especially important
when using no pounds pressure, since a

slight leak is more effective in quickly

reducing chamber D pressure 8 or 10

lbs. from this initial pressure than it is

from that of 70 lbs.

The service exhaust elbow should nev-

er be omitted from the brake valve, since

it modifies the exhaust by mildly reduc-

ing its rate of flow. This tends, of

course, to prevent the quick movement
of triples, which might cause them to go
into quick action.

Where trouble has been experienced

from undesired emergency, when the ap-

plication was made from the engine,

careful investigation of the condition of

the brake valve, followed by the applica-

tion of the necessary remedies to put it

in proper shape, has resulted in elimi-

nating the objectionable performance of

triples in high speed service. Following

up the triples it has been found that

where they were at fault, they were in

the majority of cases overdue for clean-

ing and oiling. Cleaning them up, and

lubricating them sparingly with some

good lubricant, such as Dixon's Triple

Valve Grease, has cured the trouble en-

tirely.

Parting Hose by Hand.

This is a matter that has been much
discussed by those interested in main-

taining a high efficiency in air brake op-

eration, but how to get it done is a

problem that has never been satisfac-

torily solved.

Yard switchmen do not think they can

take the time to part hose by hand,

and roadmen are careless in the matter,

not appreciating to the extent which

they should the damage that is done, not

to the hose alone at the time they are

pulled apart, but subsequently when a

hose weakened by such treatment rup-

tures in a moving train, and causes it to

break in two, producing delay and doing

more or less damage to the cars and

lading.

It is this delay to trains and damage
to cars and lading more than the damage
to the hose that is now an important

matter for correction.

While in conversation recently with the

superintendent of one of our big lines,

he informed us that he had made it his

practice for over a year past to hire

men for the special work of separating

the hose, where necessary, on all trains

coming into the yards.

That is their special duty, and he fur-

ther informed us that it is a good pay-

ing investment to hire as many men as

may be necessary to perform this work.

Since the company considers the parting

of hose by hand a matter of suflScient

importance to hire men for this special

purpose in the yards, the moral effect on

the trainmen on the road is such as to

induce them to make a little greater ef-

fort than formerly to part the hose by

hand whenever separating the cars.

A pair of hose and fittings cost about

$3.25. On a train of 50 cars this would

bring the total value of the hose and

fittings up to a little over $160. The man
hired to part the hose by hand may be

had for $1.50 or $1.75 per day.

Taking the saving in hose and fittings
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alone into account, it is easily seen that

the plan has considerable merit to rec-

ommend it. When the saving in time

and the prevention of damage, caused by

ruptured hose, to trains on the road as

well as the prevention of brake pipe

leakage is also considered, it means that

the employment of men for the sole

purpose of parting hose by hand is a

wise move in railroad operation.

Keep the Pump Strainers Clean.

Many air pumps, especially at this sea-

son of the year, commence to show signs

CANADIAN PACIFIC RAILWAY TR.\NSCON-
TINENTAl, TRAIN AT FIELD, B. C.

of falling ofif in capacity to accumulate

the standard pressure in the proper

length of time, apparently without good

reason, and without an intelligent inves-

tigation as to the cause of this lack of

air making capacity are often condemned
as being in bad condition.

It has been our experience upon in-

vestigating many of these cases that the

pump strainers are so clogged up that

but very little air can get through them.

Hence the pump, although the air cyl-

inder, piston packing rings, and air valves

are in good condition, is unable to pro-

duce the required pressure iri the usual

space of time. We have seen pumps

come in with the strainers smeared over

with valve oil. In cold weather, valve oil

will quickly freeze solid and clog the

meshes of the strainer so efifectually as

to exclude all air.

It would hardly be reasonable to ex-

pect a pump thus treated to be able to

recharge a train after a brake applica-

tion in the usual time required. It

should, therefore, be borne in mind that

it is very important to keep the air

strainers clean and all of the perfora-

tions open so that air can be freely ad-

mitted through them.

While this is important, generally

considered, in heavy grade service, clean

strainers are of the utmost importance

in order that the pump be able to re-

charge the train quickly. Do not pour

valve or any other kind of oil over the

strainer in the hope of improving the

action of the pump, for in cold weath-

er it will only serve to put the pump
out of commission.

Air Brake Recording Plate.

Editor:

This plate is to be used for the pur-

pose of showing the date of the clean-

ing of triple valves and cylinders. By
referring to the drawing it will be seen

that this plate is arranged to be hung

under the car, at any suitable place,

where it can be seen easily fnim both

sides of the car.

In applying it to a car. there is two

small castings put on the sills with lag

screws or rivets. These castings are

similar to the flag holders on passenger

cars. The plate is hung from these

castings by the aid of the brackets at

the top of the plate, and when put on

does not require any fastening.

The pocket at the bottom is for air

brake defect cards, and it is open so that

the cards can be seen from both sides of

the car. The pocket is made of suitable

size to hold the defect cards.

When it is to be used on passenger

cars, there can be another line put on

for the high speed valve. The letters on

the plate can be either cast or painted.

There is plenty of room for the full date

and the name of place.

In using this plate, when a triple valve

or cylinder is cleaned or exchanged, the

plate is taken off and another one,

which has been properly stenciled for

that date, put on in its place, or, in oth-

er words, the plates are exchanged the

same as the triple valves.

Some of the reasons why a device of

this kind is required, are that on a great

many of the passenger cars, the reser-

voirs and cylinders are-placed where they

it UKikes a bad looking job, if the reser-

voir is not painted before the stenciling

is put on; again, it takes up time wait-

ing for the paint to dry. In some cases

when triple valves are exchanged out

in the yards, there is not time to spare

to have the reservoir painted. This

item of stenciling the dates has not re-

ceived the attention it should, but it will

become more important in the near fu-

ture, as the new conditions will demand

something of this kind.

In handling the defect card, this plate

will save lots of time, as all it is neces-

sary to do, is to drop the card in the

pocket, and you do not have to hunt

for tacks, or hunt for the card if the car

has a defective brake.

The plates are to be stenciled in the

shop, at any convenient time.

The plates will not cost much, but the

time saved by its advantages will more

than pay for the first cost.

To sum up the different points

:

It prevents delay and time in stencil-

ing.

It saves time in handling the defect

cards.

It is necessary on cars where the res-

voir cannot be seen.

Can be exchanged in a few seconds.

The stenciling can be done better and

more satisfactorily.

Gives plenty of room for putting on

the date. John Hume.

Efficient W. A. B. Apparatus.

"To have graduated release, quick re-

charge of auxiliary reservoirs, quick

lA. B. A. R. R.

CYLINDER. 10.24.05 HO.S
TRIPLE. 12. 18.05. DAL

AIR BRAKE RECORDING PLATE

cannot be seen, because they are ob-

scured by the gas reservoirs or by some

other obstruction. On a great many of

the new steel cars, the reservoirs are

placed close up to the sills, and in some

cases the stenciling cannot be put on.

There is not room enough on the cast

iron reservoirs for a proper date.

It is an awkward job to stencil under

a car, and takes up more time than nec-

essary.

When the old dates are scraped off.

serial service application, no overcharg-

ing of brake pipe, prompt response of

triple valves after full release, and a sin-

gle train pipe only to accomplish all this

is almost beyond belief."

The above is the remark made by a

prominent railroad official at a recent

club meeting, while discussing the im-

provements made in the Westinghouse

air brake apparatus, and the results of

the air brake demonstrations made some

time ago at West Seneca.
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Necessary Precaution.

We have noted wliilc watcliiiiK air

brake inspectors at work taUiiin up

slack, and making repairs to tlic founda-

tion gear of cars that were in trains, and

charged witli air, that tliey do not cut

out the brake while thus engaged.

While very few accidents have oc-

the boiler. 'i"o make this experiment

work well, however, the engine should

be towed at a fairly good rate of speed.

2. I low would you manage with a

burned or broken grate? How, if en-

tirely gone, with deep ash pan? A,

—

With shallow ash pan, a support of

bricks and other like material may be

RESULT OF DKl-HCTIVU TRACK O.V .4X FN'f.I.ISU KAILWAY.

curred to inspectors because of neglect

to take this important precaution to pro-

tect themselves, yet there is a possibility

of the brakes applying, since it is auto-

matic, without the inspector's help, and

of his losing a few fingers or perhaps

sustaining greater injury. To be on the

safe side when taking up slack or apply-

ing brake shoes, the brake should be

cut out. It is only the work of a mo-
ment to do this, and when the repairs

are made, the same to cut it in.

built up, upon which the burned or

broken portions of the grate may be

supported until the completion of the

trip. With a deep ash pan and grate

entirely gone, one would find it neces-

roundcd with dead ashes, then using

brick or stone on top of that until space

left by burned grate is filled, will enable

one to get the train in. With burned

grates, it is generally the case that the

ash pan is full of ashes and fire, that

will furnish a foundation on which to

lay a few bricks or flat stones which

will hold the fire in the box fairly well.

3. How would you disconnect if lf)\vcr

rocker arm became broken? and how
for a broken transmission bar? A.—

H

either rocker arm breaks, cover the

steam ports with the slide valve in the

usual way, then clamp the stem so that

the slide valve cannot move. Discon-

nect the main rod from the crank pin,

and push crosshead as close to the cyl-

inder end of guides as it is possible to

get it, blocking it there securely. 1(

the guide yoke is of such design that it

will not support the main rod, the rod

will have to be secured to the running

board, boiler brace, or some other part

of the engine, to make it clear the

ground. Remove all loose parts that

might interfere with the motion of the

rest of the machinery, block the cylin-

der cocks open on the disabled side, and

proceed, using the other side. H, as is

usually the case on modern heavy en-

gines, there are any compression valves

in the cylinders, these may be removed,

and the disconnecting of the main rod

be omitted, care being taken to keep

the cylinder well lubricated while the

engine is in motion.

4. If a transmission bar breaks, pro-

General Questions Answered
(Coittinued from />i!j;i.' 24.)

(7) H. B. A., Chadron, Neb ,

writes

:

I. Can a boiler be refilled while an

engine is being towed? H so. how?
A.—Yes. Fill the tender full of water,

leaving the tank lid off; block all re-

lease valves in the steam chests, so that

no air can be drawn in through them
by the pistons; close tight the over-

flows to injectors and open their steam

and water valves; place the reverse

lever in the ''corner" notch to accord

with the direction in which the engine

is being towed, and open the throttle

valve wide. With this arrangement the

pistons will, if all boiler fittings and rod

packings are fairly tight, pump a

vacuum in the boiler; then the air pres-

sure, acting on the surface of the water

in the tender, will force it through the

injectors and injector steam pipes into

RESllT OF DEFECTIVE TRACK. .SCENE SHOWS HEDGEROWS USED INSTEAD
OF FENCES IN ENGLAND.

sary to close the space left by the

burned grate with whatever suitable

material he could find at hand. Filling

the ash pan with ashes, if available, to

nearly the level of the grates, or with

short pieces of heavy timber sur-

ceeJ the same as for the broken rocker

arm. being careful to remove the broken

parts of the bar and to secure the loose

parts, so that all danger of interference

with the moving links and link block

will be removed.
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5. What would be the result if guides

and crossheads were not in line? A.

—

Unless fitted very loosely, they would

be likely to run hot, and spring or

break.

6. What is superheated steam? A.—

It is steam heated Jo a temperature

above that corresponding to its pres-

sure, when in contact with the water in

the boiler. Various devices, known as

superheaters, have been invented to

transmit heat direct to the steam, after

it is formed in the boiler, for the pur-

pose of increasing its temperature.

From superheated steam there is less

cylinder condensation, and more work

is derived. See page 360, August, and

page 424, September, numbers of Rail-

way AND Locomotive Engineering, for

further information on superheated

steam.

7. How fast should an air pump be

run? A.—As fast as the work required

of it demands, up to 60 double strokes

per minute, after the pressure in the

main reservoir is 40 lbs. or more.

8 Does the black hand of the air

gauge show train pipe pressure at all

times? A.—Yes, although it is not con-

nected directly to the brake pipe, but to

the equalizirig reservoir; and these two

pressures are always equal, except when

the engineer is in the act of making a

service application.

g. On a passenger train of 10 cars,

when should the brakes be released?

If they should be left on until train

stops, why are they left on? A.

—

After the train stops. The best method

of stopping a passenger train of 10

cars, in service, is that known as the

two-application. Make the first appli-

cation with a service reduction heavy

enough to stop the train three or four

car-lengths short of the stopping point,

unless released. Then release when the

speed has reduced to 10 miles per hour

~or so, by placing the handle all the way

over in release position, and bring the

train to a stop at the desired point with

a second light and final application,

which should be held on until the train

stops. This is done to prevent danger

of breaking in two, which might occur

if a release were attempted from a

heavy service application just as the

train were coming to a stop. On ac-

count of the second application being a

light one, no lurch of consequence will

be felt because of not releasing until

after the stop is made.

10. In making a test with train stand-

ing, can you detect if any brake in train

sets in quick action? Explain. A.

—

Yes. Hold your hand under the brake

pipe service exhaust ell, in brake valve,

and note while the service exhaust is

taking place whether there is a sudden

closure, or cut-off, of this exhaust, ac-

companied by a falling of the black

hand on the air gauge, or not. If there

is, it is a sure case of a "kicker" among

the triples, that has gone into quick

action.

TRACTIVE ruVVER AND NUMBER OF WHEELS.

(8) K. J., of Chicago, writes:

I. Does the number of driving

wheels have no bearing on tractive pow-

er? Would an eight-wheel engine have

tlie same tractive power as a consolida-

tion, supposing both had the same size

cylinders and drivers and carried the

same pressure? A.—The calculated trac-

tive eflfort of both engines would be the

same. The number of driving wheels

has nothing to do with the case. Their

number is determined by another and

equally important consideration. Sup-

pose you fix upon a certain calculated

tractive effort as the one you require for

your engine. Multiply this amount by

4 or at .most 5 if you want to take no

chances on engine slipping. That new

figure is the total weight which you can

put upon the drivers, and you design the

engine accordingly. Here axle load and

weight on track come in for considera-

tion, and the size of boiler necessary to

do the work. There are a lot of interde-

pendent things which have to be thought

nf in designing an engine. If you wish

to know why you should not go above

five times the tractive power to get the

adhesive weight, read the article publish-

ed on page 20 of the January, 1903, issue

of Railway and Locomoti\-e Engineer-

ing; it is called "The Frictional Limit."

2. Can you tell me how the formula

varies where the locomotive is an or-

dinary compound or a balanced com-

pound? A.—The formula for calculating

the tractive effort of a compound is not

dependent on whether the engine is bal-

anced or not.

3. What relation does tractive power

bear to train resistance? A.—Tractive

power does not bear any relation to train

resistance. Tractive power is draw bar

pull, it is what the engine can do.

Train resistance is what you give it to

do, and there is no mathematical rela-

tion between the two.

ridiculously conservative concerning

endorsement of engineering standards

and practices; but of recent years the

management seems to have become im-

becile and the proceedings have degen-

erated year after year until the papers

and discussions are now rarely of any

interest except to the compilers and

their immediate friends. The papers

now consist largely of theses prepared

by college graduates or the facts col-

lected for such productions; of investi-

gations into some industrial subject by

interested parties; of theoretical dis-

quisitions on dry as dust subjects the

authors have no practical acquaintance

with, and of papers intended to secure

free advertising. The limited scope of

the current aims of those who now
manage the Society may be judged

from the fact that among the listed pa-

pers prepared for the December meet-

ing, not a single subject related to ma-

rine, locomotive or electrical engineer-

ing. Yet this organization vegetates

under the name of the American Socie-

ty of Mechanical Engineers.

Mechanical Engineers' Meeting.

The winter meeting of the American

Society of Mechanical Engineers was

held in New York early last month,

and there was a good attendance, but

we do not understand what induced

the members to go to the meeting un-

less it was the gregarious instincts of

the human race. There was remark-

ably little in the proceedings that could

have been interesting to rational me-

chanical engineers.

The Society is about twenty-seven

years old and has the most eminent

mechanical engineers in America on

its roll of members. During the first

half of its existence the Society dis-

played considerable vitality if it was

Defective Addresses.

Among the various classes of people

who are moved to communicate with

Railway and Locomotive Engineering

there are persons who have a very

vague idea of how a letter ought to be

addressed. Letters intended for this

office sometimes fail to reach it, owing

to defective addressing, but it surprises

us frequently to see the keenness of the

New York Post Office people in identify-

ing letters with ridiculous addresses in-

tended for us. This is a city of over four

million inhabitants, yet letters reach us

daily addressed Angus Sinclair, New
York. That seems easy for the letter

distributors, but much harder cases reach

them, such as "Locomotive Questions,

New York." To-day we have received

a letter addressed "Congers Book De-

partment, Locomotive Management and

Engineering Company, New York,"

That is rather a far-fetched address, but

the letter came without any delay. The

distributing department of the New York

Post Office has our admiration.

Training Youths to Think.

Anything that trains a boy to think and

to think quick pays; anything that teach-

es a boy to get the answer before the

other fellow gets through biting his pen-

cil, pays.

College doesn't make fools ; it develops

them. It doesn't make bright men; it

develops them.

Some men are like pigs, the more you

educate them the more amusing little

cusses they become, and the funnier

capers they cut when they show off their

tricks. Naturally the place to send a

boy of that breed is to the circus, not to

college.

—

Gordon Graham.
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Exhausting the Nation's Heritage.

There has been a great deal of dis-

cussion going on lately about the desira-

bility of restricting or regulating immi-

gration. The National Civic Federation

held a three days' convention in New
York to discuss the various phases of

immigration. Some of the people who
took part seemed to think that the

United States ought to invite the pour-

ing of immigration to our shores at a

rate that would soon fill up every va-

cant spot on this continent, while oth-

ers wanted restrictions put. upon immi-

gration that would practically exclude all

foreigners and leave America to the

Americans. The old Know Nothing

spirit is by no means extinct.

The annual report of Frank P. Sar-

gent, Commissioner General of Immi-

gration, has just been published, and the

old chief of the Locomotive Firemen's

Brotherhood says some very sensible

things. The report is devoted mainly to

a protest against present alleged abuses

of the laws governing the admission of

aliens, and the transportation companies

are criticized for irregular methods said

to be utilized by them to induce immi-

gration to this country. Commissioner-

General Sargent declares that laws

should be enacted to compel steamship

companies to observe in good faith the

statute which forbids them to encourage

or solicit immigration to the United

States.

Old Books in New Dress.

Those of our readers who intend to

send us orders for books during the year

should remember that a couple which

may appear on an old list are out of

print. One of these is the small twenty-

five-cent paper cover edition of Conger's

Air-Brake Catechism. This book cannot

be bought. We now have an enlarged

edition which is thoroughly up to date.

It is bound in cloth and the price is

$1.00.

Another book which is out of print is

the old twenty-five-cent edition of Ques-

tions and Answers on the Air Brake.

We have in its place a new and revised

edition called Standard Progressive

Questions and Answers on the Air

Brake. The price of this book with paper

cover is $1.50, and when bound in leath-

er it costs $2.00.

The man who hesitates to try a new
way for fear it will not improve on the

old method is never likely to make his

mark on the world.

To find revolutions of drivers per

minute, multiply 5.280 by the quotient

found bj' dividing the speed in miles per

hour by 60; then divide this product by
the diameter of the drivers in feet mul-

tiplied by 3.1416.

Economical Ash Handling.

One of llic most important features in

connection with the dispatching of lo-

comotives at roundhouses is the ashpit

and the means for removing the ashes

from the pit, and loading them onto

cars.

To overcome the difficuilies incident

to shoveling the ashes, various improve-

ments have been introduced. In some

cases buckets have been placed in the

pit to receive the ashes direct from the

pan, and when the engine was moved off

the pit the buckets would be hoisted and

clumped onto an ash car, and the bucket

rilurned again to the pit, but until the

buckets were replaced, another engine

could not come on the pit. Other ar-

rangements have been made where a

bucket on wheels would run down rails

on an inclined plane, entering it from

the side, by going underneath the rail.

of shoveling stands at the side of pit on

the same level as bottom of pit, and in

order that he will not have too high a

throw for ashes, the ash car track is de-

pressed, the rails being about on a level

with bottom of ashpit. With one shovel-

ing, therefore, the ashes are thrown from

bottom of ashpit onto the car. With
this kind of pit, there need be no delay

to engines, but it is expensive.

The accompanying illustrations give

different views of the ashpit designed and

patented by Mr. C. R. Ord, master me-
chanic of the Atlantic division of the

Canadian Pacific Railway, at McAdam
Junction, N. B.. and it is claimed by the

inventor that all the objections found

with other methods have been overcome

in this device. Fig. I shows the loaded

bucket partially hoisted over further

track, and man in the pit is pushing a

^parc empty bucket into position under

FIG. 1. I,OADED .\SH BUCKET HOISTED READY TO SWING OVER ASH CAR.

This form, though it would not keep an

engine waiting while the full bucket was

being drawn out, worked from one

end of ashpan only, and a second ap-

paratus of the same type was needed to

dispose of the ashes at the other end of

ashpan. It would dump the ashes on car

at the same point each time: thus the

car would need constant shifting. The
arrangement was further objectionable,

as the rails upon which the bucket ran

upwards extended over the ash car track,

preventing a high car or an engine com-
ing on that track.

There is another form of ashpit known
as the open side ashpit, with depressed

ash car track. This pit has the rail on

one side supported on columns or stand-

ards, and the ashes can be shoveled out

from tlie sides; the man doina; the work

ashpan formerly occupied by bucket seen

in the air. Fig. 2 is a view of ashpit with

locomotive standing beyond. One load-

ed bucket has been drawn from under the

rails, and is about to be hoisted, crane

cable being hooked onto it. The other

loaded bucket can be seen between the

rails; aprons secured to each rail pre-

\ent ashes from falling outside of buckets

when raked out of ashpan. The spare

empty bucket is standing at the outer

part of the pit. The guides for directing

the buckets onto rails after they have

been emptied can also be seen. Fig. 3
gives a view of the ashpit with one

bucket hoisted and swung directly over

the ash car, a man is standing at the

crane with his right hand on the lever,

by which the crane is swung, his left

hand is on the lever for the dumping ap-
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paratus, by which llie latch nf a bucket

may be thrown out, and bucket allowed

to turn over. Fig. 4 shows the steel

crane cable connected to a heavy manila

rope, passing round a pulley, which is se-

cured to the further side of the pit, the

other end of rope, to which a hook has

been spliced, is connected to the ash car,

and the car is being drawn into position

by means of crane.

From the views shown it can be seen

that a locomotive can be moved on

and off the pit without in any way inter-

fering with the removal of ashes, as the

loaded buckets are drawn out under the

rail, and while the loaded bucket is be-

ing hoisted, if need be. an empty one

can immediately be puslicd under to re-

ceive any rcnininins a?hes. or be ready

There is also a very convenient arrange-

ment for wetting the ashes. A pair of

pipes come through the side of the pit

at each end, one for steam and the other

for water. Valves are placed just clear

of pit wall, and beyond the valves the

two pipes are joined in one, to which

a length of hose is attached. When not

in use, in coid weather, the water valve

is shut and a slight escape of steam keeps

the hose from freezing. Water can be

used for wetting the ashes, or steam for

thawing frozen ashpans. Witli the

crane for hoisting the buckets, a heavy

load of ashes can be put on a car and

piled to any desired height. The dump-

ings can also be distributed over the car,

and one shift only is needed to fill it

from end to end, and the next car

GhNiiR.\L VlliW ul ASl.l'ir WITH .\S:i C.VR I-\ POSITION.

for another engine. There are four

buckets in the pit, two for each end of

the ashpan. They each hold 1,500 lbs. of

ashes, and have smoke box netting in

the bottom to let the water run out, but

prevent large cinders from blocking the

drain.

The tracks upon which the buckets

move are made of commoi* iron piping,

and steam passes through them in cold

weather, keeping the oil from freezing

on wheels of buckets, and also keeping

the pit tree of snow and ice in the winter

time. At each end of the pit extra open-

ings can be seen under the rails for the

men to get under the engine to take the

ashes from each end of the ashpan, they

thus avoid the danger of crawling be-

tween the wheels. When the men are in

position at each end of a pan. the buck-

ets stand immediately in front of them,

and. as the ash hoes are kept at each end

of the pit between the rails, they can be

drawn forward when needed.

can tliL-n be drawn into position by

crane.

Two of these pits have been in opera-

tion, one at McAdam. N. B., and thi-

other at Brownville, Me., for over two

years, and have given perfect satisfac-

tion during two of the hardest winters

experienced for many years. The cost

of labor for loading ashes on to cars

lias been i cent per ton. The average

time taken to draw buckets from under

engine, dump ashes on car, and replace

bucket under engine is three minutes.

With ordinary business, one man on each

shift has hoisted the ashes, hoed out one

end of ashpan, placed the ash cars and

dried the sand.

With two crews handling incoming en-

gines, about fifty can be taken care of

per day on this pit. An engine is put on

the pit: after fire cleaning, she is put in

tlie house. The next engine following

is put on the pit by second crew. The
first crew returning from engine house

take charge of third engine, which they

coal, sand and water, and by this time

the second engine has the fire cleaned,

and is ready to move to turntable, and

so on.

The pit we write of is 36 ft. long, to

give room to work the hoe. Outside of

rails it measures 27 ft., and is, there-

fore, bridged by one rail. The width

from rail to ash car track is 15 ft. The
ash buckets are S ft. long, and are so

placed as to suit engines with long or

sliort ashpans.

Organization of Shop Forces.

The very interesting paper read bv

Mr. M. K. Barnum before the Western
Railway Club, a notice of which appear-

ed in our columns in August, headed

Maintaining Repair Shop Machinery,

has called forth a paper from the pen

of Mr. H. T. Bentley, assistant superin-

tendent of motive power on the S. M.

& St. P. The writer refers to Mr. Bar-

num's choice between old shops with

new tools and modern shops equipped

with old tools, and agrees with him that

the former is the preferable state of

affairs.

Mr. Bcntley, however, goes further,

and proposes the question as to what

the choice would be between a shop

with modern tools and a poor orgniza-

tion and old tools and a good shop or-

ganization, and in answer to this ques-

tion he says he would rather have a shop

with good organization even though the

tools might not be exactly up to date.

In getting together a force of men
to properly turn out the work of the

shop, he says the first consideration is

to pick a man for the head who can be

implicitly relied upon to carry out the

instructions given to him, yet who shall

have sufficient initiative to see where

delay and friction occur and apply the

remedy. Such a man should have a

firm disposition and be at all times pre-

pared to meet emergencies, and incident-

ally it will increase the value of the shop

head if he has no relatives or friends

working under him. This man must be

an organizer in the true sense of the

word, and every move he makes must

be in the direction of increasing the shop

output and decreasing the cost.

The writer expressed himself as not

in favor of frills in any form, but he

believed that it was poor economy to

half do a job even if more expense were

incurred in getting to it in the right

way. When an engine comes into a

railroad shop it should be the dutv of

one or more men to inspect it, and im-

mediately order all the new material

required. In stripping an engine each

part should be plainly marked so that

when wanted it could be easily found,

and in this connection the storaee of

parts that need no repair is worthy of
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attention as such material is often lost

tliroiigh careless placing and handling

of it when it is taken from an engine.

Classification of repairs also is im-

portant and each piece of unrk and. in-

Mr. lientloy touched on the necessity

of having material on hand to keep the

machines running and also a sufficient

niimhcr of tools i)roperly sharpened and
dressed, always availaljlc. A shop tele-

Shop organization when in good con-
dition is epitomized as follows : A good
man at the head of the shop, good fore-

men under him, education of foremen
and men, proper control of men by
foremen, punctuality, orderliness, sys-

tem, harmony, prompt movement of ma-
terial to and from the various depart-

ments, a good system of handling tools,

the use of templates and jigs wherever
possible, absolutely fair treatment of

tnrenien and men.

FIG. 3. ASH BLTCKET OVER CAR RE.iDY FOR DUMPING.

deed, each engine, should have a sched-

ule of time so that all concerned may
labor to keep things moving on time.

Improving tools and methods of doing

work follows necessarily on the con-

stant attention to schedule for all op-

erations.

The head of the shop should have

under him competent foremen, capable

of handling men with consideration, firm-

ness and fair dealing. A plan advised

by Mr. Bentley was to hold weekly

meetings of foremen in which a brief

review of the work done might be had

and discussion of the plan of campaign
for work ahead. In these meetings ex-

isting conditions can be explained and

improvements suggested. In this way
the shop head can quickly get in touch

with details which might otherwise es-

cape him, and what is very helpful to

his subordinates, he can tell them what

he wants and what results he expects.

The head who is wise will listen to sug-

gestions and deal with them on their

merits, avoiding the fatal course of mak-
ing light or ridiculing any idea which
may be expressed at the meeting. The
superintendent of motive power who
visits his shop and gets to know his fore-

men can get better results and have the

men feel more kindly toward him tha:i

one who docs his visiting over a long-
distance telephone. A word of en-

couragement from him will often bring
out latent ideas that might otherwise
have lain dormant.

phone system will also aid in getting

out work. The placing of machines so

that the minimum amount of handling

material takes place is important. Labor
saving devices are good when not car-

ried to extremes. "Put up an air or

Burning Natural Gas.

.\ paper was presented to the meeting
of the .American Society of Mechanical
Hngineers by Mr. J. M. Whitham on
Natural Gas Under Steam Boilers, in

which some unexpected statements were
made. He said that records of tests

were made by burner people that were
wliolly impossible.

Tests he had made show that it is

nut possible to get bett'-r efficiency with

natural gas than with coal.

There is but little advantage possessed

by one burner over another.

As good economy is made with a blue

.IS with a white or straw flame, and no
Ijcttcr.

Greater capacity may be made with

a straw-white than with a blue flame.

An efficiency as high as from 72 to

75 per cent, in the use of gas is seldom
obtained under the most expert condi-

tions.

The "air for dilution" is greater with

gas than with coal, so that possible coal

.fficiencies are impossible with gas.

FIG. 4. ."VSHPIT CRANE MOVING .\SH CAR INTO POSITION.

electric hoist where it will save delay,"

he says, "but don't put up anything that

will cause a man to wait until some one
t'se is finished with it."

Don't expect in good commercial

practice to get a boiler horse power on
less than from 43 to 45 cu. ft. of natural

gas. the same being referred to 60 de-
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grees Fahr. and 4 ozs. pressure above a

barometer of 29.92 ins.

Fuel costs are the same under best

conditions with natural gas at 10 cents

per 1,000 cu. ft. and semi-bituminous coal

at $2.87 per 2,240 lbs.

This is based on 3-5 '^s- °f ""^^ '^°^^

being used per boiler horse power per

hour, or 45 cu. ft. of natural gas.

Expressed otherwise, a long ton of

semi-bituminous coal is the equivalent of

28,700 cu. ft. of natural gas; while a

short ton of such coal is the commercial

equivalent of 25.625 cu. ft.

As compared with hand firing with

coal in a plant of 1,500 boiler horse

power output, coal being $2.00 per 2,240

lbs.—considering labor saving by the use

of gas—natural gas should sell for about

10 cents per 1,000 cu. ft.

month of November—the breaking of an

eccentric strap, and the consequent and

unfortunate stopping of the engine on

the center.

.A. feature of the works is the fine

equipment for the production of acety-

lene, which is rapidly supplanting elec-

tricity as a lighting medium, and, in

brief, the appliances at Hoboken are in

every way in the front rank of railroad

equipments, and with the completion of

the repair shops at Kingsland, N. J.,

and the extensive terminal structural and

mechanical facilities the New York end

of the D., L. & W. will be a model of

completeness that will leave nothing to

be desired.

Lackawanna Matters.

The recent loss'occasioned by the great

fire which destroyed the extensive build-

ings at the terminus of the Delaware,

Lackawanna & Western Railroad, at

Hoboken, N. J., is being rapidly replaced

by modem structures of the most sub-

stantial kind, better suited to the in-

creasing requirements of this great pop-

ular railway. Of late years, in addition

to the large interstate and transconti-

nental traffic, the suburban traffic, ex-

tending to more than twenty miles from

New York, resembles that of the Inter-

borough Railway of the metropolis.

Nearly one hundred trains arrive in less

than two hours in the morning, and an

equal number depart in the evening.

The new buildings when completed will

amply accommodate a quarter of a mil-

lion of passengers a day, and it is no

idle boast to prophecy that this number

will be reached in a few years.

The roundhouse immediately adjoin-

ing the depot is one of the largest in

America. With a 70 ft. turning table

and accommodation for nearly 50 loco-

motives, it is completely equipped with

every modern improvement. If all

roundhouses were similarly fitted up the

work in them during winter would

not be such a test of human endurance

as it is. With steam heat and folding

doors, there is an atmosphere of ever-

lasting summer about the place. With

a storeroom filled with duplicates of

every mechanical detail, and with the

finest tools, it is comparatively easy to

keep the engines in the finest condition.

The heartrending experience of engine

shortage never occurs. The D., L. & W.

always have a few locomotives to spare.

Mr. Bryant, the skilled master mechanic

in charge of the roundhouse, has the fine

faculty of foreseeing emergencies, while

Mr. Crook, the clerk of the works, is

an invaluable auxiliary in matters of de-

tail. As a sample of the work of their

locomotives, it may be stated that only

one engine failure occurred during the

Effect of Merciless Competition.

When organized labor temporarily

loses its head and permits worthless

leaders to do unwise and infamous

actions, there is a tendency to condemn

labor unions as a whole without any

consideration for the vast good they

have done for the American people.

One of the most beneficent actions per-

formed by trades unions has been op-

posing the wage-reducing force of blind

competition.

Ray Stannard Baker, writing in A/c-

Clurc's Magazine on the horrible condi-

tion of the sweat-shop workers of New

York City under unrestrained competi-

tion of garment makers, says: "The

tendency of wages in an unorganized

industry is to sink to the wages of the

man who will work cheapest and live

poorest. A poor wage, like poor money,

drives out the good. Allow Chinese

labor to compete freely in the American

market, and immediately only Chinese

wages would be paid, and the American

workman would be forced to live like a

Chinese coolie or starve. On the other

hand, in industries where no unions

exist, there is a tendency for all em-

ployers to grade downward to compete

with the most merciless taskmaster in

the trade. An employer who wishes to

pay good wages, to share his prosperity,

to be benevolent, cannot do it because

his neighbor grinds his workmen down,

and in order to remain in business the

honest employer must stoop to the

methods of the dishonest employer."

us! Pay up! And if not satisfied keep

mum."
Or emulate the New Jersey husband-

man who declared : "Owing to ill health,

I will sell one blush raspberry cow. aged

eight years. She is of undaunted cour-

age and gives milk freely. To a man

who does not fear death in any form, she

would be a great boon. I would rather

sell her to a non-resident of the county."

Or again, wisely imitate the New York

tapster who set above his door the su-

perscription, "Road to Hell." By thus

quietly assuming that success can in no

wise be scared off the premises, you shall

ctrtainly outvie your loud boasting com-

petitors. Besides, you will deal ex-

clusively with men of valor, which, in

these soft times, is a rare enough privi-

lege.

—

Atlantic Monthly.

Better Than Sample Bricks.

But however effectual the sample bot-

tle, the sample joke, and the sample

shudder, I can show you a yet more

excellent device. Deprecate your wares.

Learn from the Tennessee innkeeper

who described his establishment as "not

the largest hotel in the burg; not newly

furnished throughout; no free 'bus to

trains; not the best grub the market af-

fords; but simply clean beds and good

food; 25 cents a sleep. 25 cents an eat.

Toothpicks and icewater thrown in. Try

Reliable Air Hoist.

The air hoist is one of the most con-

venient appliances used in up-to-date

shops, and the hoist shown in our illus-

tration is the most up to date of its

kind. It is always in a self-balanced

condition, the tank pressure of air being

always on the lower side of the piston.

To lift the load, air from above the

piston is released to the atmosphere

according to the speed of lift desired.

To lower the load, air is by-passed

from below the piston to the upper

side, equalizing the pressure, and the

difference in areas of the sides of the

piston (caused by the diameter of the

rod), plus the weight of the piston and

rod, causes the piston to be positively

returned. Thus, air is used one way

only. This is an important feature. All

the steadiness of a hydraulic lift is ob-

tained with this hoist.

There are two sets of hand chains,

one for rapid and the other for slow

handling of the load. The instant either

chain is released, the self-closing air-

actuated valve shuts, and the load is

held in place indefinitely.

The load-retaining device consists of

a friction collar on the piston rod, con-

nected to an auxiliary valve and operat-

ing upon the slightest movement of the

rod to replace any leakage of air from

above or below the piston, sustaining

the load indefinitely without any varia-

tion and at any desired height. A check

valve on the air-supply pipe provides

against dropping the load if the hose

connection is broken.

The hoist is made by Pedrick & Ayer,

Plainfield, N. J., who are noted for the

manufacture of handy shop appliances.

Send for their illustrated catalogue, and

tell them that we advised you to do so.

The use of perfumes is as old as civi-

lization itself. The ancient Assyrians and

Persians are known to have favored'

them.
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Of Personal Interest.
M. H. H. Vaughan, superintendent

of motive power for lines east on the

Canadian Pacific Railway, has been ap-

pointed assistant to tlie vice-president

of the same road, with office at Mon-
treal, succeeding Mr. W. R. Baker, who
was recently appointed assistant to the

president. It is understood that he will

have charge of motive power and roll-

ing stock matters, and handle fuel,

stores and electrical questions. In plac-

ing Mr. Vauglian in this new position

he has been elevated by the company
from the position of a department officer

to that of an executive official. This is

certainly a new departure in motivepower

appointments. The mechanical depart-

ment of a railway is like the public

works department in a government and

the creation of this new position is but

another evidence of the growing appre-

ciation of the fact by railroad presidents

and tlie higher executive officials. Mr.

Vaughan received his technical educa-

tion at King's College, London, Eng-

consolidated with the Railway Supply

Co. He continued in the service of the

latter company as mechanical engineer

and superintendent of shops until

March i, 1902, when he was appointed

assistant superintendent of motive pow-

H. H. VAUGHAN.

land, and subsequently served three

years as a special apprentice with Na-

smyth, Wilson & Co., of Patricroft, Eng-

land. He came to America in 1891 and

was with the Great Northern for nearly

eight years as machinist, draughtsman,

assistant engineer of tests and mechani-

cal engineer. He left the Great North-

ern in February, 1898, to become me-
chanical engineer of the Philadelphia

& Reading, but resigned in November
of the same year to accept a position

as mechanical engineer of the Q. & C.

Co., of Chicago, which afterwards was

1,1. Col,. THE EARL OF KINTORE,
GORDON HIGHLANDERS.

er of the Lake Shore & Michigan

Southern. In February, 1904, Mr.

Vaughan left the latter company to be-

come superintendent of motive power

of the Canadian Pacific Railway.

When the Earl of Kintore was Gov-

ernor of South Australia he made a

statement to a meeting of railway men
that he had learned to fire and drive a

locomotive in his youth, and enjoyed

the work. The writer had the pleasure

of instructing the Earl in firing and

running, and found him a very apt and

willing pupil. At that time he was

known as Lord Inverurie, and he was a

young man attending college. The
firing and engine running experience

was gained during holidays. His Lord-

ship has gone through rather varied

experiences since those days. He suc-

ceeded his father in 1880, and holds the

titles of Sir Algernon Hawkins Thom-
ona Keith-Falconer, P.C, G.C.M.G.,

LL.D., Lord Falconer of Halkerton and

Lord Keith of Inverurie and Baron Kin-

tore. He was Lord in Waiting to

Queen Victoria 1885-6, Captain of the

Yeomen of the Guard 1886-9, Governor

and Commander-in-Chief of South Aus-

tralia 1889-95, Lord in Waiting 1895-01,

and to the King since. He has held a

variety of other honorable positions. He
is colonel of the 3d battalion of the Gor-

don Highlanders.

During a visit to London last summer
the writer called on the Earl of Kintore

by appointment, and was very kindly-

entertained. Old times were talked

over, and his Lordship invited us to

visit him at his country seat in Scotland,

a courtesy we were not able to accept.

Mr. W. H. Wilson, who has been ap-

pointed superintendent of motive power
of the Buffalo, Rochester & Pittsburgh

Railway, began his railroad work in

i88l He was at the outset an appren-

tice in the shops of the Lehigh Valley

and he worked there for several years.

In 1886 he went to the Dunmore Iron &
Steel Company, and after two years'

work in their locomotive shops he was

advanced to the position of foreman of

that department of their work. Six

years later he became general foreman

for the same concern, and in 1900 that

W. H. WILSON.

company gave him the position of mas-
ter mechanic. In 1904 he returned to

the railroad field as master mechanic on
the Susquehanna, Jefferson & Tioga di-

visions of the Erie Railroad, where he

remained until offered a higher position

as executive head of the motive power
department of the Buffalo, Rochester &
Pittsburgh.

Mr. C. S. Bricker has been appointed

master mechanic of the Sheridan divi-

sion of the Chicago. Burlington & Quin-

cy, with headquarters at Sheridan, Wyo.
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Mr. J. J. Bernet has been appointed

assistant general superintendent of the

Lake Shore & Michigan Southern, with

headquarters at Cleveland, Ohio.

Mr. S. W. Brown has been appointed

superintendent of the Eastern division

of the Lake Shore & Michigan South-

ern, with headquarters at Buffalo, N. Y.

Mr. H. C. Woolbridge, formerly gen-

eral foreman of the Delaware, Lacka-

wanna & Western, has been appointed

master mechanic of the Buffalo and

Rochester divisions of the Buffalo,

Rochester & Pittsburgh, with office at

East Salamanca, N. Y.

Mr. H. A. Worcester has been ap-

pointed general superintendent of the

Michigan Central, with headquarters at

Detroit, Mich.

Mr. E. W. Fitt has been appointed

master mechanic of the Alliance and

Sterling divisions of the Chicago, Burl-

ington & Quincy, with headquarters at

Alliance, Nebraska, vice Mr. F. J. Krae-

mer, assigned to other duties, as the po-

sition of assistant superintendent of mo-

tive power has been abolished.

Mr. A. B. Ford, formerly traveling en-

gineer on the Montana Central, has

been appointed master mechanic of the

Minot division of the Great Northern,

with headquarters at Minot, N. D.

Mr. J. E. Chisholm has been appoint-

ed general master mechanic of the Chi-

cago Great Western, with headquarters

at Oelwein, la.

Mr. R. L. Wyman, heretofore foreman

on the Delaware, Lackawanna & West-

ern, at Binghamton. N. Y., has been

appointed general foreman on the same

road, with headquarters at Utica, N. Y.,

vice R. P. Schilling, resigned.

Mr. W. O. Smith has been appointed

foreman of the Delaware. Lackawanna

& Western, with headquarters at Bing-

hamton, N. Y., vice Mr. Wyman, pro-

moted.

Mr. C. T. Walters, master mechanic

on the Great Northern at Minot, N. D.,

has been transferred to the Montana

division of the same road, with head-

quarters at Havre, Mont.

Mr. F. M. Fryburg. formerly master

mechanic on the Great Northern at

Havre, Mont., has been appointed mas-

ter mechanic of the Montana Central,

with headquarters at Great Falls, Mont.

Mr. J. E. Gould, at one time general

foreman of the Panhandle shops at

Dennison, O., has been appointed su-

perintendent of motive power of the

Norfolk & Southern, with headquarters

at Berkley, Va.

Mr. T. A. Sweeney, formerly division

superintendent of the Cincinnati, Ham-

ilton & Dayton, at Wellston, O., has

been appointed superintendent of the

main line from Toledo to Cincinnati,

with headquarters at Cincinnati, O.

Mr. George H. Daniels, the well

known general passenger agent of the

New York Central, has been recently

placed in charge of a new department,

which lias been created by the allied

railroad interests, comprehended under

the title of the New York Central Lines.

Mr. Daniels began his railroad career

in 1872, when he was appointed general

passenger agent of the Chicago & Pa-

cific Railroad, a small road about 40

miles in length. In 1880 he became

general ticket agent of the Wabash, St.

Louis & Pacific. Two years later he

was appointed commissioner of the

Colorado Railroad Association, and to

this was added the Utah Railroad Asso-

ciation and then in rapid succession he

held various traffic association posi-

C.EO. H. DANIELS.

tions until, in the early part of 1889, he

was appointed general passenger agent

of the N. Y. C, a position which he has

held with honor and ability for nearly

17 years. In creating this department,

the New York Central Lines have made

a new departure, and in appointing Mr.

Daniels as the f^rst chief of that de-

partment the companies have secured

the services of a past master in the art

of advertising. This great aggregation

of railroad interests is the first to in-

augurate an advertising department

which covers all the railways in their

system, and though the far-reaching

consequences of such an innovation may

not at first be appreciated, it never-

theless emphasizes the value of adver-

tising generally, and forces the con-

clusion that the management of these

lines believe in the efficacy of railway

advertising in particular. Some idea

of the importance of this new depart-

ment can be had when it is understood

that Mr. Daniels will control the gen-

eral advertising in America and in for-

eign countries of the New York Cen-

tral, the Boston & Albany, the Lake

Shore & Michigan Southern, the Michi-

gan Central, the Cleveland, Cincinnati,

Chicago & St. Louis, the Rutland, and

the Lake Erie & Western railways and

their leased lines, having their western

terminals at Chicago, St. Louis and Cin-

cinnati, and their eastern terminals at

New York, Boston and Montreal, and

embracing more than twelve thousand

miles of railway. The new chief of this

department has been for many years a

firm believer in newspaper and maga-

zine advertising, and in an address deliv-

ered before the New York State Press

Association a few years ago, he made

the point that the railroad is the ad-

vance agent of commerce, and that rail-

way advertising had been of immense

value to American manufacturers in

calling the attention of the whole world

to the excellent work done by our in-

ventors and mechanics. It is the hope

of Mr. Daniels' many friends that he

will have the fullest opportunities for

many years to come of carrying out the

broad-minded policy, in matters con-

nected with his department, which has

made his name so well known to rail-

road men and to the traveling public.

Mr. James C. Dennis, well known in

the pneumatic tool business, has entered

the service of the Independent Pneu-

matic Tool Company as traveling sales-

man. His headquarters are in New

York.

Mr. Richard D. Hurley has been ap-

pointed manager of the office recently

opened in Pittsburgh by the Indepen-

dent Pneumatic Tool Company of

Chicago.

Mr. Charles A. Olson, who for sev-

eral years has been superintendent of

the flange fitting department of Crane

Co., Chicago, has been promoted to the

newly created position of general su-

perintendent of that company. Mr. Ol-

son was formerly superintendent of the

St. Petersburg (Russia) plant of the

Societe Anonyme Westinghouse.

Mr. J. B. Michael, master mechanic

of the Knoxville division of the South-

ern Railway, has had his jurisdiction

extended to cover the Nashville divi-

sion of the same road.

Mr W. C. Ennis, heretofore master

mechanic of the Susquehanna and Penn-

sylvania division of the Delaware &

Hudson, has been appointed superin-

tendent of the car shops and repair

work, with headquarters at Carbondale.

Mr George Edmonds, mechanical en-

gineer of the Delaware & Hudson has

been appointed master mechamc of the

Susquehanna and Pennsylvania division
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of the same road, with ulVicc at (Jiicnii-

ta, N. Y., vice Mr. W. C. Knnis, pr..-

moted.

Mr. Samuel P. Pryor has hccii ap-

pointed purchasing agent for the Mi.s-

souri Pacific-Iron Mountain System,

with office in St. Louis. He is a brother

of Mr. E. B. Pryor, fourth vice-presi-

dent of the Wabash. Mr. S. P. Pryor's

appointment does not affect Mr. VV. G.

Nixon, who retains his title as purchas-

ing agent of the Gould lines.

Mr. W. J. Underwood, the newly ap-

pointed general manager of the Chi-

cago, Milwaukee & St. Paul Railway,

has done all his railroad work on that

road, and has made his way steadily up

from unpretentious beginnings. He en-

tered the service of the C. M. & St. P.

as a brakeman and went through the

hard apprenticeship which that form

of railroad work entails. In due time

he became a freight conductor, and was
later given the position of superinten-

dent of the Sioux City and Dakota di-

vision; several years later saw him su-

perintendent of the Dubuque division

andagain as superintendent of the River

division of the same railroad. With the

practical experience gained on the road

and as an operative official, he was sub-

sequently selected for the position of

assistant general superintendent, and lat-

er he became general superintendent of

the entire system. He was again pro-

moted to be the assistant general mana-

ger and last month he was advanced to

the responsible position of general man-
ager. His career all through has been

marked by hard work, ability and an

untiring devotion to business. He is a

man of robust health, six feet high, in

the prime of life and has therefore plen-

ty of good work ahead of him. He is

not a society or club man in any sense,

but like many others who, while achiev-

ing a marked success in their chosen

callings, have also the faculty of taking

pleasure in accomplishing as a pastime

what others do seriously. Such men
work hard and play hard, and one form

of Mr. Underwood's recreation has made

him a successful breeder and lover of

fine horses, being now an acknowledged

authority on the subject. Outside the

railway he is a scientific farmer, and it

has often been said of him that a rail-

road life deprived the agricultural in-

terests of the country of a strenuous

tiller of the soil. In partial rebuttal of

this humorous charge, it may be said

that he has a fine farm near St. Paul,

to which he gives much personal atten-

tion. Faltering is not one of Mr. Un-
derwood's characteristics, and in this

work as well as in the more exacting

duties of the general manager it may
be truthfully said that having put his

hand to the plow he has not looked

back. He is descended from a family

whicli took part iii the affairs of this

country in the days of stress and strain,

his great-grandfather having been a

colonel in the Colonial and Revolution-

ary Wars. His father was a Baptist

minister prominent in his day and de-

nomination. Those who know the gen-

eral manager of the St. Paul road de-

scribe him aptly as a man level-headed

under all conditions and circumstances.

Mr. Arthur Kempler has been ap-

pointed superintendent of transporta-

tion of the Delaware & Hudson, with

headquarters at Albany, N. Y.

Mr. George Tilton has been appoint-

ed superintendent of shops of the Mex-
ican Central, with headquarters at

Aguascalientes, Mex., vice Mr. H. V.

Ridgeway, resigned.

Mr. Horace Baker has been appoint-

ed general superintendent of the South-

ern district of the St. Louis, Iron

Mountain & Southern, with headquar-

ters at Little Rock, Ark., vice Mr. W.
T. Tyler, resigned.

Mr. G. H. Stapp has been appointed

superintendent of the Joplin division of

the Central district of the St. Louis,

Iron Mountain & Southern, with head-

quarters at Nevada, Mo.

Mr. J. M. Walsh has been appointed

superintendent of the Northern Kansas
division of the St. Louis, Iron Moun-
tain & Southern, with headquarters at

Atchison, Kan.

Mr. H. E. Martin has been appointed

general superintendent of the Little

Rock & Hot Springs Western, with

headquarters at Hot Springs, Ark.

Mr. J. Russell has been appointed su-

perintendent of the Omaha division of

the Northern district of the St. Louis,

Iron Mountain & Southern, with head-

quarters at Omaha, Neb.

Mr. T. Eraser has been appointed

master mechanic of the Algoma Central

& Hudson Bay Railway, succeeding C.

E. Slayton, resigned.

Mr. C. J. Larimer, formerly train-

master of the International & Great

Northern, has been appointed division

superintendent of the same road, with

headquarters at Mart, Tex.

Mr. J. H. Young, general superinten-

dent of the Colorado & Southern, has

been appointed general manager, with

office at Denver, Colo.

Mr. J. H. Bannerman, formerly su-

perintendent of motive power of the

Tennessee Central, is now connect-

ed with the W. J. Oliver Mfg. Com-
pany, of Knoxville, Tenn., as mechani-

cal superintendent.

Mr. James A. McCrea has been ap-

pointed general superintendent of the

Long Island Railroad, with headquar-

ters at Long Island City, N. Y.

Mr. F. J. Egan has been appointed

superintendent of the Nashville division

of the Southern, with headquarters at

Nashville, Tenn.

Mr. J. B. Elliott has been appointed

general master mechanic, lines east of

Fort William, on the Canadian Pacific

Railway, with office at Augus Shops,

Montreal.

Mr. F. E. Kennedy has been appointed

master mechanic of the McCook division

of the Chicago, Burlington & Quincy,

with headquarters at McCook, Neb., vice

Mr. R. B. Archibald, resig^ned.

Obituary.

We regret to announce the death of

Miss C. A. Baker, daughter of the late

William C. Baker. On the death of Mr.
Baker, five years ago. Miss Baker took

up the management of the Baker Car
Heater business, which she conducted

most successfully until her death, which

was exceedingly sudden and unexpect-

ed. Miss Baker was a remarkably able

business woman, but she was very re-

tiring in her habits, which limited her

circle of acquaintance among railroad

people. Miss Baker was very chari-

table and many poor people will suffer

through her premature death.

Old Things and New.

"Old things made new" is a common
expression, but not a very accurate one,

for if a thing is old, it must remain

old and even grow more so. If, how-

ever, you say you can make an old thing

look like new or look as it did when
new, that is a different kind of state-

ment and one which has the element

of truth in it. The only thing which

stands in the way of making the second

statement a reality is how to do it. This

depends on what you want to do. If

you want to make a house look like new
you paint it, and if you want to make a

dimmed headlight reflector or a piece

of brass look like new, j'ou polish them

up. When you paint a house you lay

something on and leave it there, but

when you scour a piece of brass work
you put something on, but you don't

leave it there. For instance, when deal-

ing with brass work or, indeed, any

metal surface, you can put on it a sub-

stance like U. S. metal polish paste, and

after a few good rubs the metal polish,

and the grimy or staining material comes

off. too. and the whole thing looks as

it did when new and it can be kept in

that condition indefinitely. We know a

man at 295 East Washington street, In-

dianapolis. Ind., who believes in making

old things look like new. He has had

experience in the matter and he makes
the metal polish. Write to Mr. G. W.
Hoffman and ask him about it. His

New York address is .^ Park Row.
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Tire Turning Extraordinary.

BY GEORGE S. HODGINS.

Eight revolutions of the lathe and a

half-inch roughing cut has been driven

across the tread of a pair of locomotive

tires on a half-inch feed. That was the

program at an informal but very real

test of the capabilities of a new Niles-

Bement-Pond driving wheel lathe car-

ried out at the West Albany shops of

the New York Central, on Monday and

Tuesday before Christmas. The test

consisted, roughly speaking, of turning

the tires of 15 pairs of driving wheels

in 15 hours, and in order to do that the

decks had been cleared for action, and

the way the lathe tools "hogged" off the

metal was a sight to see.

The machine is one of the latest and

heaviest type of this class of lathes.

tance between faceplates is 9 ft. The
tool posts are short and wide like a

fat man with no neck. They squat down
close to their bases and cannot spring

or jar. The lathe has heavily toothed

internal driving gear which measures 8

ins. across the face. An independent

motor traverses the movable head. Mr.

R. T. Shea, the general inspector of

tools and machinery for the New York
Central lines, is very largely responsi-

ble for the design of this lathe, and the

output of the machine on this occa-

sion was fully equal to the most san-

guine expectations of the New York
Central officials. The machine is driven

by a 40 h.p. motor guaranteed for 50 per

cent, overload, and 58 to 60 h.p. were

actually required to do the work during

the IS hour test.

Taking one tire as an e-xample, it was

completed and made ready to put under

an engine in about 21 revolutions of the

lathe. Counting in this manner, there

were 8 required for the roughing cut

on the tread, 3 on the top of the flange,

one on each side, (2) of flange to cut

off the square corners of the top; ma-
king 13 revolutions for roughing cuts.

Then there were 2 revolutions for scra-

ping and sizing the tread, 2 for cutting

outer bevel and chamfering outside cor-

ners of tread, and two each side (4) for

shaping the flange, making 21 revolu-

tions in all. All the roughing cuts were

made with one setting, and four other

settings covered the finishing cuts, ma-

king in all S tool settings.

Wheels with diameters varying from

50 to 72 ins. were turned up at an aver-
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in a thoroughly businesslike way. In

addition to those already mentioned, Mr.

G. H. Ilasclton, division superintendent

of motive power of the N. Y. C, was

present during the test. Messrs. J. E.

Epler and W. E. Hubbard, piecework

inspectors for the road, were there, and

Mr. John Parsons, from the wheel

lathes of the company's Depew shops.

The man behind the gun at the West
Albany shops was Mr. Frank J. Baumis,

and his phenomenal record on this lathe

of special form. This plate is held in

place by one bolt and a tongue and

groove across the head. The outside and

the inside flange finishers and the rough-

ing tools are shown in Fig. 3. Alto-

gether it may be said that the lathe itself,

the cutting tools and the whole method

of operation have been the subject of

much thought and of very careful work,

and the result reflects great credit on all

concerned. There has been considera-

ble expense incurred to bring things to

THK DAY'S WORK

earned him a special $100 bonus for the

pair-per-hour speed for a day and a half,

offered by the general tool and machin-

ery inspector of the road. The outsiders

who witnessed the test were Mr. J. G.

Thompson, foreman of the erecting shop

of the D. & H., and a representative of

Railway and Locomotive Engineer-

ing.

The roughing tools used were of the

usual pattern, while the finishing tools

were built up as shown in the sketches.

The finishing tool for tread scraping

and sizing is shown in Fig. I, and con-

sists of a 1^x3 in. shank with a 3 in.

LATHE.

a successful conclusion but in this case,

at least, the end has fully justified the

means.

Signal Association Proceedings.

We are pleased to announce that the

Proceedings for 1905 of the Railway
Signal Association was issued last De-

f
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this train twice a day. Our congratu-

lations intended for the happy man now
go to the happy travelers on this train.

Wabash Passenger 4-6-0.

Some time ago the Wabash Railroad

secured from the Baldwin Locomotive

Works a number of fast passenger en-

gines similar to the one shown in our

illustration. The engine is a simple one

with piston valves. The cylinders are

21x28 ins. and the drivers are TZ ins. in

diameter. The equal spacing of the driv-

ing wheels gives the engine a good ap-

pearance, though it does not add any-

thing to its ability to haul cars or make
time. The main drivers are not flanged

and all the driving tires are supplied with

retaining rings.

water space, front, 5 ins.; sides, 4^ ins.;

back, 5 ins. Driving wheels—Journals, lo

ins. X 13 ins. Engine .truck wheels—Diam-

eter, 36 ins.; journals, 6 ins. x 12 ins. Wheel
base—Rigid, 14 ft. 8 ins.; total engine, 25 ft.

8 ins.

Tender—Wheels, diameter, 36 ins.; journals, 5%
ins. X 10 ins.

Steel Flat for Canal Work.

The Isthmian Car Commission have

been buying large quantities of material

and equipment for the work on the

Panama Canal, and have recently re-

ceived from the Standard Steel Car

Company, of Pittsburgh, a large number
of steel flat cars. Through the

courtesy of Mr. J. M. Hansen, presi-

dent of the company, we are able to

place some information concerning

these cars before our readers.

plates. The center sills are formed of

angles and plates. The plates following

the line of the truss channels of the out-

side sills, and being 26 ins. deep for a

length of about 6 ft. 6 ins. at the center

of the car. The stiffening angles on the

lower edge of this plate are 4x4 ins., the

outer one being J^ in. thick and the

inner one Vi in. A plate along the top

of the center sills makes the construc-

tion practically a box girder open on

the under side. The body bolster con-

struction is solid and compact. It is

made of angles and flanged web plates.

There are two heavy plates, laid one on

top and the other bottom, which are

widest where they are secured to the

center sills. The end sills are 10 in.

channels, 15 lbs. to the foot, and the cor-

PASSENGER TEN-WHEEI, ENGINE FOR THE BANNER ROUTE.
J. B. Barnes, Superintendent Locomotive and Car Department. Baldwin Locomotive Works, Builders.

The boiler is of the wagon top type

with the gusett well forward. The small-

est boiler course is 68 ins. and from flue

sheet to flue sheet it measures 15 ft.

iVi ins. The fire box is 120 ins. long

by 40}4 ins. wide, and at the front it has

a depth of 74^^ ins. and at the back it is

65^ ins. deep. The tubes are 362 in

number, of standard 2-in. diameter, and

give a heating surface of 2,620.8 sq. ft.

The fire box gives 175 sq. ft., and the

total heating surface is therefore 2,795.8

sq. ft. The grate area amounts to 33'/2

sq. ft.

The tank is the ordinary U-shaped

pattern and can hold 6.000 U. S. gallons

of water. A few of the principal di-

mensions of this engine are as follows:

Boiler—Diameter, 68 ins.; thickness of sheets,

11/16 in., % in. and % in.; working pres-

sure, 220 lbs.; fuel, soft coal; staying, radial.

Fire box—Thickness of sheets, sides, %
in.; back. % in.; crown, % in.; tub?, '^ in.;

The car, which weighs 33,000 lbs., is

35 ft. long and is made of structural

steel shapes and plates, with wooden
floor. The width over the side sills is

9 ft. and the total over the side pockets

is 10 ft. I in. The car has a capacity of

100,000 lbs., and it will sustain this weight

when two-thirds of the load is concen-

trated at the center. The car was de-

signed by Mr. Cornelius Vanderbilt.

The sills are four in number, the two

outside ones being made of steel chan-

nels which are practically trussed by a

6 in. channel weighing lo^ lbs. to the

foot. What would correspond to the

queen posts of this truss system are

angles placed about 3 ft. 3 ins. from the

center of the car, and they, the truss

channel and the outside sill, are all tied

together at this point by a ID in. chan-

nel, IS lbs. to the foot, passing from out-

side to outside through the center sill

ners are diagonally braced with 5 in.

channels, 6 lbs. to the foot.

The floor of the car is wood, which

can be easily renewed as required.

At one end of each car there is an apron

plate the full width, and this plate cov-

ers the space between the cars, and as

it is on the floor level, permits a string

of these ballast cars to be ploughed off.

The brake mast is on a pivot and swings

down clear into a horizontal position be-

low the apron plate.

The car is a simply and strongly built

one, and should be capable of standing

all the hard work that will be expected

of it in Panama. A few of the principal

dimensions are given below

:

Gauge of track 5 ft. ins.

Length over end sills 3.s ft. o ins.

Width of car over side pockets. . . 10 ft. i in.

Width of car over side sills 9 ft. o ins.

Width over floor 9 ft. i in.

Height from top of rail to top of

floor 3 ft- 9% ins.
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Neither theory nor

practice has ever

yet produced the

lubricant that can

do the work or

take the place of

DIXON'S
TICONDEROGA

FLAKE
GRAPHITE
Just read, for exam-

ple, what a Master

Mechanic writes us

:

Qentlemen

:

—
We have made a thorough test

of your grease In driving boxes
and have been able to reduce
our hot boxes to a minimum,
since using the same. We bfve
a locomotive that Is equipped
with hammered Iron axles, which
are full of seams and small
cracks, and have been unable to

run this engine more than one
hundred miles without repack-
ing boxes. Since using Dixon's
Graphite Grease we have bad her
la continual service for two
weeks without any trouble from
hot boxes. I take great pleasure
In recommending your grease to

anyone experiencing difficulties

of this kind.

We have a very inter-

esting Book on the

whole theory and prac-

tice of Graphite Lubri-

cation.

Ask for Booklet No. 69-C

and it's yours, FREE.

SAMPLES
ON REQUEST

JOSEPH DIXON CRUCIBLE CO.
JERSEY QTY, N. J.

lit. from rail lo lop of B Mast... 5 ft. <)'/, ins.

lUiKlit from top of rail to bottom of

center channels at bolster.... 2 ft. 6',4 ins.

lit iwht from top of rail to top of

center channels 3 ft. 6V4 in».

IIiiKht top of rail to center of

coupler 2 ft. io'/4 ins.

Distance from center to center of

• rucks 24 ft. o iiu.

Wheel base of trucks 5 ft. 6 ins.

Center of journals, transvcrsly. ... 6 fi. 8V4 ins.

Size of journals sV4 x 10 ins.

700 pound, 33-in. diameter wheels.

5'/6 X lo-in. openhearlh steel axles.

ioo,ooo-lb. helical truck springs.

Malleable iron journal boxes and lids.

Standard Steel Car Company Brake Beam.
Westinghouse air brakes.

Patching a Mud Ring.

Our sketch shows how a mud ring

>riur was patched in position and with-

foldcd up round the former so that it

practically became a channel with a
curve in it. Its section at any point was
like the letter U. It tapered from the

bend in both directions, being s^ ins.

high at the center and 4J4 ins. at the

ends. The -patch extended along the
straight portions of the mud ring far

enough to take at least two bolts.

The patch was made to fit the corner
as closely as could be done without put-

ting it on, and shrinkage was allowed
for. When everything was ready and
the corner thoroughly cleaned, the patch
was heated and put in place, and I in.

turned steel bolts were driven in and
tightented up and riveted. Two steel

bolts were also driven in close to the

"# wy

•-t-."

^>
&
^^K-€H ^ip

MUD RINC; PATCH WINNIPEG SHOPS, CANADIAN PACIFIC RAILWAY.

out taking down anything but the ash

pan. The work was done in the Winni-

peg shops of the Canadian Pacific Rail-

way, of which Mr. S. J. Hungerford is

superintendent. The engine had what is

sometimes called a wide fire box; that is,

it was wider than the frames, though it

was not a Wootten box.

The mud ring had cracked in the right

back corner, all the way across and
more than three-quarters of the way
through, and the problem was to

make it tight without taking out any
great number of rivets, or otherwise dis-

turbing things. A former was made as

nearly as possible like the corner with

the plates covering the ring, and a piece

of good hniler plate SA in. thick was

bend and these had countersunk heads.

One J§ in. cast steel stud was tapped

into the sharpest part of the bend, on

the inside, and five lA in. patch bolts

were tapped into the ring along the

outer curve of the corner. When the

U-shaped patch cooled it drew the crack

up tight and the bolts held everything in

place. The outer edges of the patch

were then caulked and a perfectly tight

corner was the result.

This is probably the first time such

a piece of work was satisfactorily car-

ried out, and with comparatively so lit-

tle trouble. Mr. William Cross, assis-

tant to the second vice-president of the

road, has been kind enough to furnish us

with the information concerning this
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patch. The motive power department

for Lines West, of which Mr. Cross is

the head, may be congratulated on thus

having successfully turned a difficult cor-

ner.

Irresponsibility.

The serious rear collision which re-

cently took place at Baker Bridge, by
which a large number of people were

killed and injured, seems to us to reveal

a curious species of irresponsibility on
the part of the men who were primarily

responsible for the disaster.

The accident, if it may be so named,
was caused by a heavy express train

hauled by two engines following a local

train, overtaking it and eventually col-

liding with it about 8.13 P. M. The road
in question is not block signaled in

the usual sense of that term, but at sta-

tions and at points where a man is per-

manently on duty a green flag by day
and a green light by night are displayed

for five minutes after the passing of a

passenger train, and for ten minutes after

a freight. Two of these caution green

lights were passed by the express train

without apparent reduction of speed, and
three ten-minute fuses dropped on the

track by the local were also passed, and
the inevitable result of this kind of run-

ning came about when the express

crashed into the rear end of the local.

The engineer of the head engine plain-

ly disregarded the signals displayed, and
the engineer of the second engine did the

same. In fact, it is stated that this man
on seeing the caution light at Lincoln,

and being aware of the speed of the train

when this light was passed, said to his

fireman that if they were going by sig-

nals like that they would have to drag him
along, and he, therefore, shut oflf steam.
Neither of these engineers was over-
worked nor was anything the matter
with them as far as can be learned. Both
were considered thoroughly competent
men and yet they collided with a train

ahead, while they were in full possession
of all the information concerning its

position, requisite for the safe manage-
ment of their own train.

The lack of obedience to signals is one
of the crying evils in train operation to-

day, and it seems to show a curious sort

of irresponsibility on the part of other-

wise efficient men. Why the first man
did not, as a matter of course, instantly

act, as a supremely important part of his

duty as engineer, on' seeing the caution

light, has not yet been satisfactorily

explained, and why, if the report is true,

the second man should, in speaking to

the fireman, have admitted his obligation

and have emphasized his knowledge of

danger so far as to shut off steam, and
yet do nothing to make the man in front

realize their peril, is also without satis-

factory explanation.

This kind of deplorable irresponsibil-

ity on the part of these men, and the

tacit acquiescence of their firemen, shows

that something more than a knowledge

of rules and road and the ability to tem-

porarily repair a breakdown, is required

in the makeup of a modern locomotive

engineer.

The existence of the lack of responsi-

bility which always makes for safety, is

being forced upon the attention of the

public and the feeling of dissatisfaction

with the whole system, manifested every-

where at each fresh outbreak of irre-

sponsibility on the part of engineers, will

surely take shape in some form of legis-

lation which will make the mere disre-

gard of a warning or a danger signal a

criminal offense without reference to the

results of such disregard.

All concerned cannot too soon read the

writing on the wall and heed the inter-

rELIable air HOIsT.
Description on page 32.

pretation thereof. The automatic stop

signal is looked upon with favor by

many, owing to just such occurrences as

the Baker Bridge collision. That many
roads are alive to the seriousness

of the situation is evidenced by

the fact that rigid discipline is

being more and more enforced in

the matter of implicit obedience to

signals and it is also shown by the fact

that so-called "surprise" tests have been

introduced on many roads in order to

collect reliable information on the sub-

ject of obedience and to weed out the

The Best Books

for Railroad Men

AIR BRAKE
CATECHISM

Prlco,

$2^

1^

By Robert H. Blackall. 20th Edition. Con
taiiiB 15U0 t^uestlonei and tlicir Answers on the
VW'stinghouse Air Brake, which are strictly up-
to date. Includes two large Westiughouse Air
Braiie Educational Charts printed in colors.

Gives the necessary information to enable a
railioad man to p;i88 a thorougldy satisfactory
examinatiun on the subject of Air Brakis. TJie
author's many years' experience as Air BraRe
Inspector and Instructor enables him to kiiow
at once how to treat the subject in ii plain, prac-

ticiil manner. Endoised and used by Air Brake
Instructors and Esaniirera on riearly every rail-

road in tlie United Stjites. The staridard and
only complete work on the subject. 312 pages.

LOCOMOTIVE /''*i^'

BREAKDOWNS * ^"
AND THEIR REMEDIES
By Geo. L. Fowler. JuRt isffi/ed. Tells how

and wh.it to do in cat-eof an accident or break-
down on the road; includi-s special cliapti-rs on
Compound Locomotives. Better procure a copy,
as it coiitaii s &M) Q^eeiionsana their Answers
on Accidents and Breakdowns.

LOCOMOTIVE c^^oO
CATECHISM ^

—

By Robert Grimshaw. 23 1 Edition. Is right

uplo date and coniaius twelve large FoUhng
Plates and 1600 (^uest ons and Answers on Uow
to Run a Locomotive. The Slnnd ird Bonk on
the subject, being written in plain lunguage and
fne from mathematical formulas audf complex
problems.

NEW YORK J*'^"'*'

AIR BRAKE $100
CATECHISM

By Robert H. Blackall. The only complete
treatise on the New York Air Brake an<i Air
Signaling Apparntus, f^iving a detailed description
of all tJie parts, thtir operation, troubles, and
the methods of locatmgand remedying the same.
350 pages.

COMBUSTION JT^nOFCOALandthe 3>»J"
PREVENTION o/^ SMOKE
By Wm. M. Barr. Coiitains over 800 Questions

and thfir Answers on the Scit-nce of Steam
Making.

Price,

C.

V

1

AIR. BRAKE ^nCHARTS K>U
Showing the Westinghouse Equipment In ten

Colors, including freight and passenger engine.
Everv railroad man should poseeBs these enarts
at this low price.

* ^T\<»r.it»l *^^ *"^ ^^ these bool-'S sent on
/4 special request. Any of these books
Circular sent prtpaid on receipt of price.

Agents Wanted
Good Coinnnission

Write for Particulars

TheNormanW.HenleyPnb.Co.

132 Nassau Street, New York, U. S. A.
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IF Made for all sizes

Westinghouse and

New York Air Brake

Pumps.

If They afford the

LEAST FRICTION,
LONGEST SERV-
ICE and GREAT-
EST DURABILITY
and fit the stuffing box

snugly without pinch-

ing the rod. Result:

GREATEST EFFl
CIENCY.
IF They are used by

the largest railway
systems in the country.

IF Write for copy of

our "Railroad Cata-

log."

"A Reputation Behind It
"

J.JDIIIS-MAILLECO.
Manufacturers ot Asbestos and
Magnesia. Products, Electri-
cal Insulating Materials,
*'Noark" Fuse Devices, Elec-
trical Railway Supplies, etc.

100 WILLIAM STREET, NEW Mi
MILWAUKEE PITTSBURG KANSAS CITY
CHICAGO CLEVELAND MINNEAPOLIS
BOSTON SAN FRANCISCO LITTLE ROCK
PHILADELPHIA LOS ANGELES NEW ORLEANS
BT. LOUIS SEATTLE LONDON

irresponsible employee and the reckless

chancetalcer before they can get in their

tleadly work on innocent people and ruin

the reputation of the road.

U. S. Output of Locomotives.

We have the very best authority for

stating that during the year 1905, the

total number of steam locomotives built

in the United States was 4,387, and of

this number 177 were compounds. That

is a trifle over 4 per cent. As the

number of engines built for export was

492, we, therefore, kept 3755 engines

for use on our own railway systems.

During the same time 140 electric lo-

comotives were built; this figure is, of

course, not included in the total given

above.

The Cole 4-cyIinder balanced com-

pound locomotive is described in a 36

page paniphkt which has been issued by

the American Locomotive Company.

The reasons which the writer of the

pamphlet gives for recommending this

form of locomotive construction to meet

existing conditions are first outlined, and

the engines of this type which have been

supplied to the New York Central, the

Erie and the Pennsylvania Railroads are

illustrated from photographs, and the

leading dimensions of each design are

given. To show the chief details of

this form of construction, the New York
Central locomotive which was tested at

the Louisiana Purchase Exposition was

selected for description. Various en-

gravings are used to show elevations and

sections of the locomotive as a whole,

the construction of the frames, cylinders,

crank axles and valves. A brief state-

ment of the performances of this loco-

motive on the Pennsylvania Railroad

testing plant at St. Louis is presented,

followed by outlines of six different ar-

rangements showing the application of

four cylinder balanced compound prin-

ciple to different types of freight and

passenger locomotives, and each of these

types is illustrated by an outlined dia-

gram. The pamphlet also includes an

arrangement of cylinders that is served

by a single valve, the cylinders being

in the same transverse plane. This in-

teresting brochure concludes with com-

ments from the technical press concern-

ing this type of locomotive. In view of

the important requirements which four

cylinder locomotives are designed to

meet and the growing favor with which

the principle is viewed by mechanical

engineers and motive power men gen-

erally, a study of the pamphlet will be

interesting to those who have to do with

the selection of designs for locomotives.

The .-Xmerican Locomotive Company
will be happy to send a copy to those

entitled to receive one.

The Joseph Dixon Crucible Co., of

Jersey City, N. J., have been issuing

a scries of neat little desk blotters giv-

ing the calendar for each month as the

year rolled on. and an artistic scene ap-

propriate to the season was printed on

each. The Dixon Company have

branches in New York, Philadelphia,

San Francisco and London, and one of

their well-known products is flake

graphite, used as a lubricant. They also

make a variety of things, among which

is paint for preserving steel structures,

and, last, but not least, they turn out

lead pencils of all kinds, from the car

inspector's "indelible" to the editor's

"blue." There is not a purpose on or

off a railway for which a pencil can be

used but the Dixon people have a pencil

to suit that purpose, and suit it ex-

cellently. Write to the Dixon people
,

for a blotter if you use a pen or send in

an order for pencils if you prefer them,

and in either case you will get good
goods.

We have recently received three

sheets, numbered respectively 325. 326

and 329. They came from the Watson-
Stillman Company, of New York, who
make all kinds of jacks. The first of

these sheets illustrates their coupling bolt

forcer. The action of the tool is on the

same lines as an hydraulic ram, only that

there is no rack and pinion return ac-

tion to the ram. The tool is designed

for the forcing in or out the coupling

bolts of steamship shafts, but it can be

used for other similar pieces of work.

The next sheet shows the same kind of

tool but with a movable cylinder, and

the last mentioned sheets shows one with

a movable ram. The dimensions of each

of the tools is given and also the weight

and price. The Watson-Stillman Co.

will be happy to send one or all of the

sheets to those interested and to give

any further information to those who
write to them on the subject.

Safe Boilers.

(Continued from page gA

has been placed more or less remote

from the direct action of the fire, and

the heat has been absorbed through

the medium of tubes through which the

boiler water is caused to circulate by
the effect of heat absorption.

They have been generally of two
classes, (l) those in which the water

tubes have had only one end connected

with the water reservoir, and (2) those

with both ends of the water tube con-

nected. In the latter of these we may
class those which have a second or aux-

iliary reservoir (or reservoirs) which

is generally made to serve the purpose

of a mud drum or collector. Countless

designs and modifications of both types

have been produced with more or less
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success. An excellent description of

such boilers was published by Mr. M.

N. Forney some years ago in the Amer-

ican Journal of Engineering. Consider-

able point was given to the series of

articles by the small illustration at the

finis, viz.: a gravestone with skull and

cros'sbones, and the^ epitaph, "They

could not be cleaned."

However, the funeral appears to have

taken place without the necessary

corpse, or some of them, as we find that

the water tube boiler is now most gen-

erally adopted for stationary purposes

in large installations, and wherever fail-

ure by explosion of the boiler shell

takes place it is liable to cause great

destruction to life and property.

While there are some good types of

boilers which have the tubes connected

to the water and steam reservoir at one

end only, as, for instance, the porcupine

type, as it is called, and which do good

and economical service for stationary

purposes, not being adapted for any

Modern Tool Builders' Plant.

The pen-and-ink sketch which we

show gives a good exterior view of the

new plant of Armstrong Bros. Tool Co.,

of Chicago. The site is an excellent

one, the ground belonging to them

having a frontags of 200 ft. on the

Chicago & Northwestern Railway, and

extending for a distance of 216 ft. on

Francisco avenue. The main buildmg

has a basement and three stories, and

it is of standard mill construction, with

stairways and elevators enclosed in

brick shafts fitted with fireproof auto-

matic closing doors.

The dimensions of the main building

are I7S ft x 60 ft., with a one-story

annex 17S ft. x 30 ft. The location and

arrangement of the buildings are such

that perfect light and ventilation are

secured. Much new machinery of the

latest type has been installed. Steel

pulleys, with pressed steel hangers and

roller bearings, are used throughout.

Iron and sheet steel are used wherever

^^^^-^

Wm'"^'^'""t

ARMSTRONG BROTHERS" NEW TOOI< WORKS

other, still they do not appear to grow

in favor, probably because they occupy

too much space for the horse power

developed.

The types of water tube boilers which

appear to have survived the sicknesses

due to childhood, generally speaking,

belong to the class which iiave both

ends of the water tube connected to

the water reservoir or reservoirs. They

may be divided into three classes (i)

those which are formed of straight ver-

tical tubes connecting two drums, as

in the Cahall type, (2) those with

straight tubes inclined at an angle from

20° to 40° from the horizontal and con-

nected to the water and steam drum on

top by suitable headers, and to a bot-

tom drum or mud drum from the low-

est point of the headers, as in the Bab-

cock and Wilcox type, and (3) those

which have bent tubes connecting three

or more drums together to form a sort

of enclosed fire box, where the steam

and water drum or drums are on top,

and the mud drums form the sides of

(Continued on page 43.)

possible in partitions, benches, stands,

drawers, packing tables, stock racks and

shelving, very little light wood being

visible anywhere.

The assembling, stock and shipping

departments are remarkable in this re-

spect, and comprise one of the most

complete and well-designed sheet-steel

fixture installations in the country.

GOLD
Car

Heating
and

Lighting

Co.

Nev? Storage Battery.

The Westinghouse Electric & Mfg.

Company, of Pittsburgh, have recently

placed on the market a storage battery

charging receptacle having many advan-

tageous features, among the more im-

portant being a swivel attachment which

brings the receptacle into conformity

with standard steam railway practice, and

allows the car or vehicle to start and

pull out the cables without danger of

breaking them or the contacts. The

apparatus is adapted to both railway and

automobile service, and has been adopted

by the Pennsylvania Railroad for

charging the batteries on their cars.

Manufacturers of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Catalogues and Circulars

cheerfully furnished

Main Office, Whitehall Bldgf.

17 BATTERY PLACE

NEW YORK
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Homestead
Va^lves

straightway, Three-way and Pour-way*
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more, but are worth very much more
tlian other makes. Vou try them ami see.

Braes, l^s in., $6.00 net

Iron Body. Brass Phig, 1^ in., $4.00 net

Homestead Valve Mfg. Co.

homestead' pa. PITTSBURG, PA.

American Locomotive

Sander Company

13th & Willow Sts., Philadelphia, Pa.

Proprietors and Manufacturers

SANDERSLsAca, Shebbiirns, Deah,
Houston. "She" and Curtis

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation,

1137 TtiE ROOKERY, CHICAQO.
«• Broailway, New York. Park Building, Pittsburgh.

31 Norfolk House. London, End.
Inspection of Steel Rails, Splice Bars. Railroad Cars,

Wh.cla, Axles, etc. Chemil'al Laboratory—Analysis
of Ores, Iron, Steel, Oils, Water, etc. Physical Labo-
EATORY—Test of Metals, Drop and Pu'Iing TestofCoup-
Urs, Draw Bars, etc.

EDclencr Tests of Boilers, Engines and LocomotiTcs.

Safe Boilers.

(Continued from page 43.)

the grate as in the Thorneycroft type.

Those of class (i) are exclusively used

in stationary installations, as they are

not adapted for any other use. They
appear to be reliable and economical

in all respects and the only failure that

the boiler is liable to is probably cor-

rosion of the tubes at the connection

to the bottom water reservoir. The ef-

fects of expansion and contraction are

practically eliminated any further than

the disturbance of the brick casing.

They have the advantage that any mud
or scale is deposited below the fire line

automatically, as the bottom reservoir

is below that line, and all water in cir-

culation passes through it. There is the

possibility that rapid circulation may
keep the lighter particles of mud
stirred up.

It will be noticed that as the

water rises in that half of the ver-

tical tubes which is hottest, being near-

est the fire, so it must return down-

wards by those more remote, and there

will be a certain number of tubes in

which the tendency to rise and fall is

between these, so there will be little,

if any, motion. Also, the effect of the

heat on the tubes with downward flow

is to retard that flow.

This defect has been overcome to

some extent by building a brick wall

across the center to divide the tubes

nearest the fire, which are properly up-

takes for the water, from the more re-

mote ones, which are downtakes. This

undoubtedly avoids the dead water flues

in the center, but the absorption of heat

in the downtake tubes militates against

the circulation of the water.

Those of class (2) with inclined

water tubes are generally provided with

a mud drum in direct connection with,

or continuation of, the back header (or

the front header, if it is the lowest, as in

some modifications of this type), but

the water in circulation does not pass

through the drum, and while light mud
may be carried by the water, any which

falls into the drum connection cannot

again get into circulation. In boilers

of this class it is evident that, as the

water tubes are at a higher temperature

than the steam drum, and the lower

tubes, being most exposed to the fire,

are hotter than the upper ones, there is

a tendency to spread the headers,

greatest at the bottom, and either

spring them at their connection to the

drum, Or to bend the drum down in the

center, or both (depending upon the

design of the header), and this effect of

expansion must be provided against,

either in the construction of the head-

ers or in their connection to the steam

drum. The more rapid the circulation

of the water becomes, the less will

be the difference in temper.iture and

amount of expansion between the tubes

and the drum; consequently wc find

that those which have given trouble by
expansion and contraction, or by burnt-

out water tubes, are those which have

tubes inclined only ij4 ft. to 2 ft. in

about 16 ft. long, and the headers with

stiffness in connection to the steam

drum. •

It is commonly found that tubes have

to be taken out of such boilers, on
account of a hump rising on the lower

surface of the flue where scale has col-

lected, which will cause a burst flue if

it is not removed. Such boilers as have

tubes inclined about twice the above

amount are free from these kinds of

trouble, as the speed of circulation of

the water is increased.

It should be here remarked that in

these types all the tubes contain water

flowing in the same direction, the return

being through the steam drum after

having delivered up its quota of steam.

This type of boiler can be, and is,

constructed in very compact form, suit-

able for marine service. They may be

built to carry pressure as high as 400

lbs., if necessary, with perfect safety

from great destructive effects by their

failure, if such should occur. The fore-

going types of water-tube boilers are

generally set in, and cased in brick-

work, except for marine service, where
they are cased in plates. The remain-

ing class (3) have been designed more
particularly for steam launches and tor-

pedo boats, in which the three drums
are set in a triangular prismatic posi-

tion, the upper one being the steam and

water reservoir, and the two lower ones

the mud drums and sides of fire grate,

these being connected to the steam

drum by a series of water tubes, which

are bent in somewhat of a triple curved

form, so as to enter the drums as near-

ly as practicable at right angles, and

also to give facility for expansion and

contraction by the bending of the tubes

themselves, which is different in each

row according to the temperature. This

movement effectually prevents scale

formation. These water tubes, how-

ever, only carry water which is moving

in an upward direction, the water in a

downward direction being carried by a

larger pipe, more remote from the fire,

and therefore not opposed by the heat.

The Thorneycroft boiler is a good ex-

ample, and very extensively applied.

These boilers do not often require re-

pairs to the tubes, but when such re-

pairs are required they are somewhat

difficult to accomplish.

The simplicity of the straight tube, its

cheapness, and the facility for repairs

which it gives, are greatly in its favor,

and there is at least one noteworthy

attempt to overcome the evil of expan-

sion and contraction, in the Niclausse

boiler, which is a French design. In
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this type the front header is a double

chamber, the outside for the downtake,

and the inside or fire side for the up-

take. The water tubes are single ended

and set in the back sheet, and an in-

ternal tube is set in the center sheet to

act as a duct to carry the downtake
water to the end of the heater tube

proper, after the manner of the well-

known Field tube. These boilers have

shown great economy in marine ser-

vice, where the water is comparatively

pure, but it is extremely doubtful

whether they would prove a success in

.

general service.

None of these various types of water-

tube boilers, however, have ever been
adapted to locomotives, though there

are at present some experimental boil-

ers being tried, notably the Robert
boiler, on the Paris, Lyons & Medi-
terranean Railway. The locomotive
boiler has always been a compara-
tively safe device, for the reason
that it has to undergo strains in ser-

vice that cause it to open up and leak

and thereby show up places that are

weak before they become dangerous
due to the pressure carried. This is

because the strength of the cylindrical

form of the barrel has been used to

supplement and stiflfen the frame, and
owing to the great power developed and
the irregularities of the roadbed, it is

altogether unlikely that this formation
can be superseded. It is extremely
rare that locomotive boilers fail by
weakness of the barrel, except due to

gross neglect, and its inherent weak-
nesses (so far as safety goes) have
been reduced to two, both of which
are fire-box failures, (l) failure

of crownsheet due to low water, and
(2) failure of staybolts. In class (l)

there are two ways in which designers

have tried to overcome the difficulty,

viz., either to make the construction
strong enough to carry the crown
even if the plate is heated to red-

ness, or, on the other hand, to let

the plate go down and tear itself off

the supporting bolts to a partial degree,
and comparatively slowly, so that the
escaping steam and water may lower
the pressure to a safety point, and at

the same time put out the fire. The
other type of failure (2), staybolts, is

the cause of much worry and expense,
and while it has been minimized by de-

signing the boilers to use longer stay-

bolts, and also by the use of flexible

staybolts to some extent, still the stay-

bolt is the greatest present trouble. Of
course, expense is incurred by cracking

of plates, which necessitates patching,

etc., but this rarely becomes a question
of safety. Fire boxes without water

spaces, and formed of firebricks, have
been tried, but not extensively, and a

few schemes have been got out for

water-tube fire boxes, but none of them

have ever been made successful. In-

ternal barrels, with drop tubes or

crossed tubes, have been and are being

tried to some extent, but with what re-

sult is not yet known.

A locomotive boiler, to be successful,

must have (i) stiffness equal to a cylin-

drical barrel, (2) considerable capacitv

to carry deposited mud without affect-

ing the steaming or durability, (3) must

not be very liable to entire failure with-

out long warning, (4) must be capable

of temporary repairs between trips, (S)

must be capable of supplying dry steam

in large or small quantity at quick vari-

ation.

Since the introduction of locomotive

boilers carrying working pressures of

200 to 225 lbs., the ordinary failures to

which we have become accustomed,

such defects as broken staybolts,

cracked side sheets, grooving, etc., have

become very much more prevalent, and

the ordinary methods of patching have

not proved nearly so durable, so that it

would seem that the most advantageous

pressure, with regard to the durability

of the boiler, has been passed, even

allowing for the superiority of modern

design. Consequently, there is a tend-

ency to revert to somewhat lower pres-

sures. This can be done with advan-

tage for repairs and with economy of

fuel, if a suitable superheater can be

used, since it is more economical to use

180 lbs. steam superheated than 225 lbs.

steam saturated, as there can be no en-

trained water in superheated steam, and

it requires less fuel to obtain a certain

increase of efficiency by superheating

than it does by increasing the boiler

pressure.

There is a basic principle underlying

the application of heat to steam boilers,

to produce the safest and most econom-

ical results, which is very seldom car-

ried out in practice. The commonest
method is to apply heat to the coldest

part of the boiler and let the circula-

tion of the water distribute the in-

crease in the resulting temperature

through the mass or body of water,

until it all becomes heated to a tem-

perature at which steam may be formed

at the pressure required. When steam

is formed, the rising of the steam

bubbles accelerates the circulation

wherever it occurs in the uptake of the

water, and retards it where it occurs in

the downtake. If the fire is applied to

the coldest part, and the flame and hot

gases conducted along the boiler so as

to absorb all the heat that can be ab-

stracted, then we have a great differ-

ence of temperature between the water

and the fire at the first point of contact

and a small difference at the last point,

where the water is hot and the gases

are cool. There is therefore great ab-

sorption of heat at the first point and

small absorption at the last. This proc-

Locomotive
Blow-Off Plug Valves

Fig. 9.

All Brass, extra heavy, with Cased Plug.
For 250 lbs. pressure.

Made with Draining Plug to prevent
freezing.

Fig. 23, with Wheel.

Locomotive

Gauge
Cocks

For Hlgb Presfur*

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight
under the most ex-
acting conditions.
Shanks Threaded
to specification •

for Locomotives.

Swing-Joints and
Pipe Attachment

Fi«- 33-

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for

Steam, Gas, Air, Water or OiL

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.
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Tate Flexible

Staybolt

Holds firebox sheets securely

together, and accommodates
itself to the unequal expan-

sion of the plates.

FLANNERY BOLT
COMPANY

PinSBURG, PA., L. S. A.

Suite 308, Frick BIdg.

1. E. D. STAITORD, Geaeral Maaager

Write us foT Reference Book

CSS should be reversed. The greatest

heat should be applied where the water

IS hottest, so as to raise it still more

with the least loss of heat, and the

waste gases should travel along in the

opposite direction to the water, so that

as the gases cool they are brought into

contact with cooler water, which is able

to abstract more heat from the gases by

tlie difference of temperature, and the

resulting temperature of the waste

gases will be lower than in the first

case.

There are very few boilers which

work on this principle, but there are

some which approach to it; for in-

stance, in the locomotive boiler, where

the cold water is introduced at the

nearest point to the coldest part of the

flues. There is a much better applica-

tion of this principle in the Babcock

and Wilcox type, where the flame

strikes the hottest part of the water

tube first and is afterward conducted

across the colder parts.

A very good indication of the growth

of our railroad system and of the sup-

ply trade which has grown
up along with it is to be

found in the fact that the

first advertising literature

got out by a prominent

supply house eleven years

ago consisted of a small

sixteen page folder, en-

closed in a 6^4 envelope,

while now this concern

issues on the same subject

a standard 6x9 illustrated

book of 192 pages. The
present day catalogue to

which we refer covers a full line

of pneumatic tools and appliances,

together with complete price list of re-

pair parts, and it includes the "Boyer"

and "Keller" products. In addition to

this catalogue, which is No. 17, the Chi-

cago Pneumatic Tool Co. have issued

two others, one called special circular

No. 52, which deals with air cooled

Duntley electric drills, and the other spe-

cial circular No. 55, on pneumatic ap-

pliances for foundry and concrete block

work. All are well illustrated and con-

tain information on the subjects treated

which is brief and to the point. In

No. SS, among other things, that useful

foundry appliance, the rammer, comes

in for description. That is the tool

which knows enough to pound sand.

Write to the company and ask for any

or all of these publications.

of these industries, and all the points

of excellence that could be suggested

from long and successful experience

have been embodied in the design of

this tool.

The frame is of a new type : square,

open, ribbed inside, strong and rigid.

The four steel cylinders of the molder

are slotted on four sides, and their

pulleys taper-fitted. The upper head

is double belted, and mounted on a

housing which can be raised or lowered

and runs on ball bearings, and is oper-

ated by a crank. The pressure bar of

this head is also carried on the housing,

raising and lowering with it, and it

also has a vertical adjustment, as well

as to and from the head. The chip

breaker is in sections, each independ-

ently adjustable, and all press close to

the cut.

The lower head is at the feed out

end, made single or double belted,

and its frame is vertically adjustable.

The pressure bar before this head, also

the table after the head, adjusts verti-

cally and horizontally. Both heads are

easily accessible. The side heads are

l.NMUl-. .MOLDEK curs FOUR SIDES.

of improved construction, and are fitted

with devices for facilitating operation.

There are four feed rolls, the upper

sectional, and either smooth or fluted

rolls can easily be inserted. The feed

is driven by either cone pulleys, tight

or loose pulleys, or by binder, and the

speed can be regulated as desired.

If you are interested, send to the

J. A. Fay & Egan Co., of Cincinnati,

for further information. They have a

catalogue, and also a book on band

saws and sanders, which they would

be happy to send you.

Nev7 Inside Molder.

Our illustration shows a new and

improved molder for light or heavy

work, with capacity for work 6 ins.

thick, 12 or IS ins. wide. It has been

designed for car and general lumber

work, and is built to meet the demands

Every railroad accident that happens

brings out recommendations for the in-

troduction of new safety appliances which

are not needed and would prove sources

of new danger instead of promoting

safety. Automatic block signals are not

new and untried novelties. They do the

work of protecting trains where they

are in use. Wherever a collision has

happened under automatic block signals

it has resulted from disobedience of

simple rules. The pity is that such

a small part of our railroad mileage is

protected by block signals.
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Walschaert Valve Gear.

This is the title of a special pamphlet

devoted to the application of Walschaert

valve gear to large American locomotives

soon to be issued by the American Lo-

comotive Company, its appearance being

timely in view of the interest in this

valve gear in connection with conditions

in locomotive construction which render

this gear desirable for very heavy lo-

comotives.

The pamphlet opens with brief state-

ments of the advantages of this gea.

as applied to recently arisen conditions

which make it difficult to properly main:

tain Stephenson valve gear on a very

large modern locomotive. Among these

the accessibility of Walschaert gear is

prominent. It is made clear that while

this is an old valve gear, its applica-

tion now to American locomotives is

due to their very great increase in size

and power. Incidentally the Walschaert

gear eflfects a saving in weight and pro-

vides directness of motion, keeping

stresses in nearly straight lines. It pro-

vides permanence of adjustment, re-

duces wear, facilitates smooth operation

and permits of properly bracing the

frames of the locomotive.

The pamphlet illustrates six large

modern locomotives equipped with this

gear, including the heaviest passenger,

freight and switching locomotives ever

built. Line engravings illustrate side

elevations and cross sections of a num-

ber of designs, showing arrangement of

the gear.

Diagrams explain the application of

the motion and a table shows relative

weights of Stephenson and Walschaert

gear for three locomotives. Service re-

sults are included and the pamphlet also

presents a general description, directions

for adjusting valves and method of lay-

ing out Walschaert gear, which was spe-

cially prepared by Mr. C. J. Mellin for

this pamphlet.

The pamphlet presents actual practice

and theoretical considerations which are

sufficient to form the basis of a general

understanding of the gear and a tech-

nical description to enable an intelligent

draftsman to apply it in his practice.

Yours very truly,

American Locomotive Company
per G. M. Basford.

For the benefit of our subscribers

who indulge in the fraerrant weed we
have no hesitation in recommending
the cigar which is manufactured by
the Edwin Cigar Co., who are an

absolutely reliable concern and run a

large union shop. The cigars which
they are advertising, although low in

price, are of extremely good quality,

as you will find by givine them a trial.

Look at what is said about them on

page 48 of this issue of Railway and
Locomotive Engineering.

Machine Made Forgings.

We have just received from Mr. W.
Mcintosh, superintendent of motive

power of the Central Railroad of New
Jersey, some photographs which we
here reproduce of one-piece forgings

that have been made at the company's

shops at Elizabethport.

Fig. I shows a locomotive brace, and

is a thoroughly well finished piece of

work. The bar was handled in the up-

setting machine until the finished product

like that shown was the result. Fig. 2

is a hanger and shows an even distribu-

tion of metal and the smooth, well form-

FiG. 1.

machine forged hanger

FIG. 2.

LOCOMOTIVE BRACE.

ed outline which this class of work al-

ways presents when well done. Fig. 3

exhibits a group of machine made forg-

FiG. 3.

machine made FORGINGS.

ings which gives one an idea of the

variety of parts which can be thus made
and of the capacity of the tool.

Forgings of this description are very

satisfactory for use in the internal brac-

ing of boilers, as they present a smooth

surface and are fully up to the specified

size in every part. The unbroken outer

skin on machine forgings gives them an

advantage which in hand work it is diffi-

cult to equal.

One of the best known railway sta-

tions in London is at Charing Cross,

which is conspicuous from its imposing

steel train shed. Part of this shed col-

lapsed last month and caused much dam-

age to property besides killing several

persons. This has led to an earnest

controversy among engineers and con-

tractors concerning the durability of

THE UNION
SWITCH &

SIGNAL CO.

Consulting and Manufacturing

Signal Engineers

Automatic Block Siifnals— Electric

and Electro-Pneumatic

Interlocking^Electric, Electro-Pneu-

matic and Mechanical

Electric Train Staff Apparatus

GENERAL OFFICES AND WORKS AT

SWISSVALE, PA.

DISTRICT OFFICES:

New York: 143 Liberty Street

Chicago : rionadnock Block

St. Louis : Frisco Building

The Twentieth

Century

Master Mechanic
Won't use Solid Mandrels.

Cost too much, take up too

much room and don't give

satisfaction.

NicholsoQ

Expanding Mandrels

Take everything from l to 7

inch holes. Take up little

room — always ready and

you can buy four sets for

the cost of one of the solid

kind.

Are You Using Them?
Catalogue tells you
more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.
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MACHINIST
LIBRARY

Each Volume is complete in itself and may
be obtained separately.

LIST
1. Rogers' " Drawing and Uesi|;n" $3.00
2. Rogers' "Progressive Machinist " 2.00
3. Rogers' " Advanced Machinist" 2.00

READ CAREFULLY
The books composing the library are in-

tended to be educational and progressing
from the simple to the more complex sub-

jects
;
plain books for those already- engaged,

or soon to be. in the practical application

of the theory of mechanics ; each volume is

complete in itself, while progressive in the
series. The books are each supplied with a
ready reference index, which enables the
(luick use of their contents.

The volumes are strongly and handsomely
bound in black cloth, with titles and edges
in gold ; they contain 1,204 pages, 1,244

illustrations, many of which are full pages,
with 3,000 ready references

; they are printed
on fine surface paper with large clear type.

Each book stands S'^ inches in height, and
the three packed for shipment weigh over

7(2 lbs No works of equal value have ever
been offered to the machinists' and allied

trades, and no one from the superintendent
and owner to the apprentice can afford,

considering the price and terms, to be with-
out them.

1DOLLAR umes will be for-

MONTHLY ^^^<ied postpaid

to any reader of
Railway and I^ocomotive Engineering
who sends to us one dollar and a written
promise (see coupon below) to pay the
balance of the purchase price in six monthly
installments of one dollar each, making
$7.00 in all.

^^ SHIPPING DIRECTIONS

I enclote $1.00 tone dollar) lo »pply R9 flrat payment on ^
one eet of ^
ROGERS' MACHINIST'S LIBRARY #
wlik-li «hlp at once lo llie ToUowInK aiMretis, all clmrges L

prepalil. I hereby agree to remit by maU at the rate of
one ilollar each month, the remaining six ;6i dollars.

'

Signature

Occupation

Where employed.

Residence

i

City
Railway aofl Locomotive Ktiglneerlng.

THEO. AUDEL & CO.Itj
PubhsKers

S 63 Fifth Avenue New York

iron and stctl structures. The well

known fact has been vigorously em-

phasized that the life of an iron struc-

ture exposed to the weather depends

absolutely and solely upon the thin skin

of paint which must be constantly re-

newed, but there are necessarily many

parts which cannot be reached by the

paint brush, but to which water can pen-

etrate.

The Santa Fe Railway management

have appropriated $100,000 for the build-

ing and equipping of meeting rooms to

the Young Men's Christian Association

for the employees of the road. Mr. S.

E. Busset, who has general charge, has

appointed Mr. L. H. Collett as his prin-

cipal assistant. Mr. Collett was a loco-

motive engineer in California, and is

proving a very capable man for the

work now engaging his efforts. In con-

nection with his work Mr. Collett has

been lecturing on the "History of the

Locomotive and the World's Relation to

It." He receives the cordial support of

the officials of the Santa Fe, who realize

that Mr. Collett is performing good edu-

cational work.

In last month's issue we published an

item saying that the Boston & Maine

Railroad Company had been experiment-

ing with peat as fuel and found it satis-

factory. The item was based on what

seemed to be reliable information, but

Mr. Henry Bartlett, superintendent of

motive power, write us: "The tests

were unsatisfactory in every way, and

nothing further is being done about the

matter." It seems to us that the peat

advocate liar is the head Ananias at pres-

ent

The proposition to place the tele-

graph lines under ground is being favor,

ably considered by the Pennsylvania

Railroad Company. It is estimated

that the cost of constructing the con-

duits and making the changes would be

saved in a few years by the security

from storms. Work will shortly be

begun on the entire line from New
York to Washington.

Some people derive so much enjoy-

ment from sueing railway companies that

they are willing to undergo much krouble

and annoyance in their pursuit. A case

of this character out of the ordinary

happened in England last month. A
man sued a railway company for per-

sonal damages and it was proven that

he went deliberately and lay down on
the track in front of a train and permit-

ted both his legs to be cut off so that

he might collect damages by pretending

that he was jolted off the train. A
suggestion to the act was no doubt

made by the publishers of a sensational

paper who offer five hundred pounds

STANDARD MECHANICAL BOOKS

rOR ROAD AND SHOP MEN

BY CHAS. McSHANE

The

Locomotive Up to Date
Price, $2.50

New York and

Westinghouse Air Brakes

Price. $1.50

One Thousand Pointers for

Machinists and Engineers

Price. $1.50

AM books bound In fine clotK

AGENTS WANTED everj'vrhere ; write for

term.s and descriptive circulars. Will be sent

prepaid to any address upon receipt of price.

GRIFFIN & WINTERS
171 Lbl Senile Street, CHICAGO

Wm.R.Phelps&Co.

MANUFACTURING JEWELERS.

High

Class

Watches,

Diamonds,

and

other

Precious

Stones.

We make a specialty of

Masonic and ail other Emblems.

Diamonds purchased of us at present

prices are a good investment. We
have a fine line of the best Railroad

Watches at rock bottom prices.

Jewelry of every description.

WM. R. PHELPS & CO.

3a MAIDEN LANE, NEW YORK, N. Y.
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to persons who lose their legs in a

railway accident while in possession of

the paper.

The Purdue University has received

a valuable addition to its engineering

outfit from Mr. Henry F. Shaw, of

Boston, who has presented a working

model of a locomotive to the university.

It is over 5 ft. in length, and embraces

all of the features of Mr. Shaw's work

on the balancing of the reciprocating

parts of locomotives.

I
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The author of a paper on Fuel Com-

bustion, read at a railroad club meet-

ing, said: Oxygen combines but slowly

with fuel elements at ordinary tempera-

tures, but when heated to a high tem-

perature it combines rapidly and the fric-

tion of this combustion produces heat.

The whole thing is theory but the usual

belief is that impact, not friction, pro-

duces the heat, as the blow of a ham-

mer heats a piece of metal.

The price of machinery shows an

upward tendency during the closing

months of last year. This is readily

accounted for by the gradually increas-

ing cost of labor and material, and, in

many branches of trade, a shortening

of the hours of labor. The increase

averages 6 per cent, on fine machmery.

The Interstate Commerce Commis-

sion have issued an important regula-

tion in regard to the percentage of air-

braked cars in a train. The present

legal requirement is SO per cent, ihe

new order, which will go into effect on

August I. 1906, raises the required pro-

portion of air-braked cars to 75 per cent.

Locomotive V
Boiler Building

Is shown step by step in BOILER CON-

STRUCTION by Klelnhaus. - - - J3.00

It's the only book that shows how all

sorts of modern locomotive boilers are

actually built in the best shops.

There' s no theory about it. The author

has built boilers in the biggest shops an<3

knows all about the best ways and the

best tools.

420 pages—334 illustrations—6 folding

plates.

ANGUS SINCLAIR CO.

We should like to ofTer a suggestion

to the secretaries of some of the rail-

road clubs. There ought to be on the

front cover particulars of the proceed-

ings inside. Advertising space is valua-

ble but a would-be reader ought to be

able to find out from the cover what the

inside pages are devoted to.
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The Westinghouse Electric Company

have perfected their pipe-thawing ap-

paratus, and the machines can now be

had in a variety of sizes from the elec-

tric manufacturing companies. A small

portable transformer, weighing about

100 lbs., will be found to be admirably

adapted for thawing house piping or

other short service connections.

If You Are in Earnest [Vi^^l^ltl

ina you want practical, clear, and reliable

books on the subject. Spangenberg's Steam

and Electrical Engineering exactly aiiswers

vonr purpose. Written by practical engineers,

and written so you can understand it. Price,

^3. .>(». See coupon below.

TU^. Dartlnnaf '" Sleam Engineering
I he Beginner wants answers to his

Que-itions relating to first principles, and these

he finds in Spangenbt-rg's 157 questions and

answers relating to steam engineering, a 1 a.!

page book intended for begmnersouly. Price.

T.') cents. See coupon below.

To the boy or man whose ignorance of Arith-

metic, from whatever cau-e, prevents his ad-

vancement, Spangenberg's Practical Arithmetic,

Self-laught, supplies in easily nnder-tood torin

the instruction he has previously missed.

With no other teacher the learner is fitted to

make the calculations and solve the problems

required in industrial pursuits and trades.

Price, ISO cents. See coupon below.

SPFflAI OFFER The above three
3fLV.I/\L VI I ui\

books sent post-

paid on receipt of S4.00, or in accord-

ance with agreement set forth on cou-

pon below. If the books are not

perfectly satisfactory return them

within ten days and get your money

back.

COUPON. Cut out and mail to-day.

Geo. a, Zei-lek Book Co^
.

19 S Fourth St., St. Louis, Mo.

I accept your ofTer to send me. express pre-

paid the ibove three books, price ^50, and

Enclose S2.50 as first payment. The balance,

^' on I agree to remit in 50 cent monthly in-

stallments, money, express order, or stamps.

Name..

Street or Box N«

City and State.

136 Liberty Street New York

The scientific use of measurements

consists in measuring existing thmgs;

the industrial use of measurement con-

Msts in making things to certain sizes.

Patents.
GEO. P. WHITTLESEY.

M.aiLL BUILDING WASHINQTON, D. C.

Terms Reasonable. Pamphlet Sent

Model Locomotives and Castings

Better than ever ! Latest N. Y. Cen.

Standard. High Saddles. Big Drivers-

4 sizes. Something extra nice. 4c. m
stamps for catalog.

A. S. CArtPBELL,

P. O. Box 268. nonticello, N. Y.
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THE DIKESMITH

School of

Air Brakes
am

MEADVILLE, PA.

gives a full course of iaslruction in both
the Westinghouse and New York Air
Brake Systems, including all Text Books
and colored charts, for

Only $10
Terms, cash or partial payments. Send

as your address and we will mail you
full particulars.

This is the first time railroad men have
ever had an opportunity of getting a
complete air brake education for a nom-
inal sum. Write to-day.

The Dukesmith School of Air Brakes,

MEADVILLE. PA.

F. H. Dukesmith, A. B. E.. Director.

world's fpSLir

St. Louis

FIRST PRIZE FOR

TOOL STEEL
AWARDED TO

Mclnnes Steel Co.

CORRY, PA.

in competition with the best makes in

England and Germany. Also manu-

facturers of all kinds of Tool Steel,

Die Blocks, and Steel Forgings.

Write for Prices and Information

Surprise Tests.

In view of the many railruad acci-

(IliUs which arc clearly traceable to the

ilisrcgard fjf signals by engineers some

rnads have introduced a system of check-

ing up the performance of their men in

this regard. The system is popularly

called "Surprise tests," but this does not

seem to be a very good name, it we may
judge by the definition given by a promi-

nent oflicial of the Cincinnati, New Or-

leans & Te.xas Pacific of tlic way they

iln things on that line.

The so-called surprise test," says Mr.

D. .M. Case, superintendent of signals,

"as practiced on the Queen & Crescent

line, is simply a frequent and tabulated

liiccking up of all trainmen on signal

rules by the different operating officials.

'I he official does not trust to chance or

wait until after an accident occurs, to

find out whether or not his men have

lu-en obeyiug the rules; he gets out on

the road, sets a signal at stop or displays

an improper signal, puts out a light, puts

down a torpedo, or makes any one of a

numerous series of possible tests and

then, on the arrival of a train, carefully

observes the performance of the engineer

and train crew. These tests have not only

proved an effective method of bringing

the men down to an accurate observance

of signals and rules, but have brought

the operating official into closer touch

with the men, and this enables him to

find out just how they will probably

behave under fire. He gives them the

tests and holds investigations before,

rather than after a wreck, and he natu-

rally finds that the greater number of

the former that are held, the less there

will be of the latter. He thoroughly

advertises the fact that he is making

these tests and the men soon come to

behave in every case just as if they knew
the eyes of their superior oflScer were

upon them. This is the point to be gain-

ed, and implicit obedience to the rules

soon becomes a habit and at the same

time the railroad officer has the satis-

faction of knowing that the men he has

are absolutely trustworthy. To be com-
plete each test should be recorded and

action, if necessary, taken at once. Nn
trainman worthy his place can object to

tests of this kind; they bring no hard-

ships to him. It is the man who is

wilfully and knowingly or carelessly dis-

obeying the rules who objects, and the

sooner he is detected and put on the

right track the better it wiil be for the

lives and property of all concerned."

Palmetto.

.-\sbestos is probably the best heat re-

sisting substance which we know of, but

can itself get hot when absolutely solid.

Its ability to prevent the radiation of heat

when used as a boiler covering, depends

upon the fact that it is not manufac-

Th? flLDON COMPRNY
1103 Monadnock BIo(k

CHICAGO, ILL.

Car and
ElngineALDON

R^epla^cer

Saue Tirne, Labor and Darrt"

age to EqUipra^nt

No Looje Parts to Get Out of Order

Gradual, Easy Lead to l^ails

A Modern Appliance for Modern Roads

CIRCULAR ON APPLICATION

SKAT
Best Hand Soap Known

UNEXCELLED for taking
the SMUT and GREASE
off RAILROAD men.

AGENTS WANTED
An attractive offer awaits
the first man in every town
who answers this

SKAT MFG. CO.
791 Park St. Hartford, Conn.

Flexible Spout

Vertically in straight

line. Also laterally.

The latest Improve-
ment to

Poage Water
Columns

American Valve and Meter Genpanji

CINCINNATI, OHIO.

amSD TOtL CATALOGCX —I



RAILWAY AND LOCOMOTIVE ENGINEERING January, 1906.

All equipment rebuilt in our Chicago shops, and at Scrantorv. Pa., in the new 'Lackawanna" Shops
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tiired in the solid form, but is plentifully

supplied with minute air spaces through-

out. Air is a bad conductor of heat, and

porous asbestos is, therefore, an excel-

lent heat resisting medium which is at

the same time a non-conductor of heat.

When used in this form for packing, its

texture and its qualities are not altered

by heat.

Flake graphite is one of the best lu-

bricants in the world, and when this sub-

stance is used in close connection with

porous asbestos we have a combination

which is heat resisting, a non-conductor,

and as nearly frictionless as one could

desire.

In the manufacture of Palmetto pack-

ing, the asbestos used is not merely dip-

ped or rolled in the lubricant, but is liy

a special process so worked as to be

practically impregnated through and

through with the friction reducing flake

graphite. When made in the form of

air pump packing, by Greene, Tweed &
Company, of New York, Palmetto is

composed of separate rings, of ap-

proximately square section, each ring

completely encircles the piston rod, and

each has a diagonal cut, by means of

which the packing may be readily slipped

over the rod, and these cuts when placed

so as to break joints, are similar to the

well-known metallic packing used on lo-

comotive valve stems and piston rods.

This Palmetto packing, so made and

so applied, forms a substance which

possesses a certain amount of elasticity,

and this permits the end pressure ap-

plied, to force it snugly against the rod,

and at the same time it can resist the

moist heat and pressure of the steam

from below, and the hot drying action of

the compressed air above. As every

part of it is closely associated with a

lubricant of high quality, wear is re-

duced to a minimum, and its life corre-

spondingly increased. While perfectly

steam and air tight, it does not exert

any dragging action on the rod, which

passes up and down inside its coils.

Palmetto packing has passed beyond the

experimental stage, as is attested by its

liberal use on several of our largest rail-

roads. The makers do not ask for its

theoretical endorsement by those who use

it. but are willing to let the value of

their product be judged under the exact-

ing conditions of regular service tests.

In thus eliminating blows, it performs

the important function of reducing some
of those losses of steam and air which,

while insignificant when considered

alone, are cumulative in their wasteful

I iTect on the coal pile.

Conventions Go to Atlantic City.

The joint executive committee of the

M. M. and M. C. B. Associations have
decided upon Atlantic City. N. J., as

the place of meeting for the railroad

conventions. The M. C. B. meeting
takes place June 13 to 15 inclusive, and
the Master Mechanics' session is held

from June 18 to 20. IQ06. No particular

hotel will be headquarters as was the

case at Saratoga, but all the exhibits

will be placed on the east side of the

big pier. Applications for space should

be made to Mr. L. B. Sherman, secre-

tary of the Supplymen's Association.

Old Colony building, Chicago. The
total amount of hotel accommodation
rvailable for the members of the con-

ventions and their friends will be 2,400

rooms distributed throu.ghout fourteen

hotels. The prevailing rates will be

for one person, single room, about

$3.50 and $4.00, or $4..';o for double.

With bath, for one person, the charge

will be $5-00 and $6.00. The price for

two persons in a double room will be

$7.00. and for an extra large room for

two, $8.00; with bath, double room.

$10.00. and extra large room with bath

$12.00. Higher rates will be charged

according to character of hotel and its

location.

We understand that the Oregon Rail-

road & Navigation Company are about

to introduce oil fuel for their locomotives

on the eastern divisions.
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Automatic Train Stopping. matic stop signal idea has been worked more or less barbarous device because,

The automatic stop signal idea is out in many forms, and the Patent in order to compel a stop being made,

growing in favor with many railroad Office has heard from a great many in- it puts the train ofT the track, and while

men, and the public is waking up to the vcntors in that field, but the end and it certainly halts the disobedient cngi-

fact that railroad travel is not by any dhjcil nf all their efforts is to make a neer. it may po<:«itily injure inuorent

BOSTON ELEVATED AUTOMATIC SIGNAI, IN POSITION TO COMPEL A HALT.—"WHEN I SAY STOP, I ME.AN STOP.'

means as safe as it can be made, and all

the while the chance-taker, by the

wrecks he causes, is constantly call-

ing attention to the need for some de-

vice which will catch him up and show
how terribly dangerous he is on a mod-
ern railway, and do it before he i? able

to destroy life and property. The auto-

stationary danger signal practically say

to an engineer, "You stop now or I will

stop you," and to enable the signal to

follow up its danger indication by posi-

tive and eiTective action.

The derail is a device which had its

origin in the necessity for enforcing

obedience to signals, but the derail is a

passengers. In this sense its action is

illogical because, in order to avert dan-

ger of one kind, it introduces danger in

another form. The important point,

however, is that this device is intended

to enforce obedience in a particular

case.

A member of the Railway Signaling
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Club, in stating 138 to be the number of

derailments at interlocking plants in Illi-

nois for a certain year, said, "If trains

run against signals when derailment is

the penalty, we must infer that a much

larger number is run where there is no

penalty or detection except in case of

disaster." The automatic stop signal

is, in our opinion, superior to the derail

in enforcing obedience, because it does

not endanger the lives or limbs of pas-

sengers, and it aflords a ready means of

detecting any attempt to disobey.

Reference has been made in these col-

umns to a train stopping signal used on

Swiss railroads, in which a trip in the

center of the track engages with a

brake handle on the train when the ad-

jacent signal stands at danger. We
have already illustrated the invention

of Mr. Thos. Cairns, a New Zealand

engineer, by which a brake valve

lever on the roof of the locomotive

cab was made to operate when

struck by an overhanging trip at-

tached to a signal in the stop position.

As proof that the stop signal is a live

subject, and strongly interests inventors

and also those who travel, we give some

details concerning a British inven-

tion which is intended to automatically

prevent a train running past a signal at

which it should halt.

The device has been patented by Mr.

J. C. White, an engineer living in Ayr,

Scotland, and is an arrangement by

which two cams or strikers are placed

on the road in the vicinity of the signal,

one striker close to the inside of each

rail. When the signal stands at "clear"

the strikers lie down below the rail

level. The act of moving the signal to

the stop position also raises the strikers

glass or any other suitable material of

sufficient strength to withstand normal

brake pressure but easily broken when

it comes into contact with the lever of

the cam striker."

On the Boston Elevated Railway the

automatic stop signal has long been in

successful operation. The apparatus

'-I-.
t̂ r-=^=^

SIDE VIEW OF STOP SION'AI, WITH TRIP
BESIDE RAILS.

several inches above the rails. In this

raised position one or other striker will

come in contact with a projecting glass

tube which is part of the air brake pipe

system. The collision of tube and trip

shatters the glass and causes an emer-

gency application of the brakes. The

patent also includes means for readily

replacing the broken tube after the stop

has feen made. The specification does

n'bt' exqftisrvely require the use of a

^glki's't'ftbe, fdi-'it is stated that "at the

lowest part of this corih'detioii is'Wisert-

STOP SIGNAL EQUIPMENT WITH GLASS
TUBE COMING IN CONTACT WITH TRIP.

used was installed by the Union Switch

and Signal Company, and consists of a

T-headed trip just outside the rail,

which works in conjunction with the

signal so that if the danger signal be

overrun it strikes the hanging handle

of a stop cock and carries it back to the

open position, and thus secures an

emergency brake action. When the

automatic stop was introduced on that

system there were some cases of

disregard of signals, with the conse-

quent halting of the train minus acci-

dent or mishap. This was, of course,

followed in every case with the uncon-

vincing explanation of a rrian caught in

the act, and the net result achieved

came to be that signals were and are

respected all over the line.

It may be argued that stop signals

which are thoroughly respected do not

often get a chance to show their effi-

ciency, and are therefore- costly devices

both in original outlay and mam-

tenance. This is true as far as it goes,

but the price paid is not too high for

safety, and the installation may be

looked upon as very efficient insurance

against accidents. A great many people

would smuggle if there was no fear of

detection by customs officers, and the

stop signal, like the custom house, has

a moral influence constantly directed

toward preventing actions which, when

committed, it is bound to detect and

expose.

Other people exclaim against the

produce aut'jmatic discipline instead of

that of a more personal and rational

kind, and that it tends to make engi-

neers rely upon a mechanical device

rather than on their reasoning faculties

and their good judgment. The evils of

automatic discipline are more fancied

than real. Honesty is a noble virtue,

yet the numerous automatic cash regis-

ters and fare recorders, the timekeeper's

clock, the night watchman's detector

and, in fact, ticket selling itself,

are all more or less successful efforts

to produce a purely automatic and uni-

form degree of honesty, yet the human

virtue which we all admire in no wise

suffers.

The objection that reliance will be

placed upon a mechanical contrivance,

and that good judgment will in part

disappear, is not as weighty an argu-

ment as at first sight appears. Belief

in the efficacy of the air brake and its

absolute necessity in train operation is

a matter upon which there can be no

two opinions, and yet the air brake is

a complicated mechanism, made up of

many parts, capable of very fine ad-

justments, and requiring constant and

painstaking attention to keep it in or-

der.

The point which appeals to the rail-

road traveler in connection with the

automatic device is the certainty

of a prompt and timely stop in

the presence, or even in the shadow, of

danger. It is the failure of personal

discipline, or the absence of good judg-

ment, in times of emergency which has

brought the automatic stop to the fore,

and which will probably hasten its

adoption. At the present time there

are roads whose managers are ready to

adopt a good, workable stop signal of

moderate cost, which will be efficient in

Q

SIGNAL IN STOP POSITION
TRIPS UP.

WITH CAM

ed a hollow glass ball, bulb or tube' of stop signal that it has a tendency to

all weathers, and which can be main-

tained on a reasonable expenditure.

The stop signal requires no surprise

tests to prove that railroad men are

efficient; it is simply a safeguard against

possible mishap, and, like the so-called

"dead man's handle" on the controller

apparatus of an electrically driven car,

it does not destroy individuality; its

aim is to sharpen attention to duty,

and, as far as man-made devices can

act, to eliminate the possibility of

human failure.

To shoT.' that automatic train stop-
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ping has appealed to operating olTiccrs.

we may say that when Mr. Frank Hul-

ley, general manager of the Intcr-

borough Rapid Transit Company of

New York, was general superintendent

of the Chicago Elevated, he devised.

closed again, the reverse order of in-

terlocking lever movement (finishing

with the dropping of the air brake trip,

and tlic lowering of the danger signal)

guaranteed the continuity of the line.

The signals and the automatic stopping

AUTOMATIC STOP DEVICE USED ON THE BOSTON ELEVATED, ^IU>\V1^(;

TKIP A.ND AIR VAI.VK WITH HANGING HANDLE.

without patenting, an automatic train

stop which was used on the approaches

to two river bridges in that city. The ap-

paratus was similar in principle to those

which we have referred to, but was used

in connection with the interlocking in-

stallation at the bridges.

The system was briefly that the bridge

tender was powerless to move the swing

span until it had been unlocked at each

end by towernien, who were at all times

on the elevated structure. These men
could only unlock the bridge after they

had blocked the road. The sequence of

lever movement was devised with much
care, and it was impossible to use the

levers except in the predetermined or-

der; this means that the danger sig-

naling and the absolute blocking of the

railway line was assured before the con-

tinuity of the track could be interfered

with.

In order that the swing bridge might

1)6 opened the towermen on the struc-

ture were obliged to first raise the sema-

phore arms to the danger position, then

they were compelled to set the auto-

matic train stopping devices; next they

had to unlock the rails at the point where
swingspan and elevated structure joined.

Then they raised the short rails on the

bridge approach, so that the swing span

might clear, and lastly, having perform-

ed these operations in the order named,
they were then able to unlock the elec-

tric controller by which power to move
the bridge could be turned on.

When the bridge had been opened and

device are thus seen to have been' the

first in evidence when train moveinent

had to cease, and they were the last to

be altered when the road was again

.Subway, 'ihe electrical part of the

arrangement here adopted is that

known as the Kinsman system, and,

like the Boston device, the stoppage of

the train is brought about by the emer-
gency application of the brake if an

accidental or intentional attempt is

made to pass a danger signal. In the

Subway a T-headed trip outside one of

the rails, like the one in Boston, is

made to stand up above the rail

level when the signal indicates

stop, and to lie down, out of the

v/ay, when the "clear" indication is

given. The cars are equipped with a

system of air brake piping which has
an ordinary hose connection carried

down to almost rail level and nearly in

line with the T-headed trip. In the

open metal head of the hose coupling
a dummy coupling is inserted, and it is

held in such a position as to resist the

air pressure within the hose. The
lower end of the hose is capable of

adjustment for height, and the dummy
coupling has a sort of broad, flat, fish-

tail end, which comes in contact with

the upraised head of the trip in case an

attempt is made to pass the signal.

The action of the trip on the project-

ing fish-tail end of the dummy coupling

is to knock the dummy clear out and

away from the coupling, but it is pre-

vented from falling on the ground by a

short chain which allows it to dangle

from the metal end of the hose connec-

tion. The knocking out of this dummy

AUTOMATIC STOP DEVICE USED IN THE NEW YORK SUBWAY. THIS
SHOWS THE DUMMY COUPLING WITH WIDE FL.\T LUG,

READY- TO ENGAGE WITH THE TRIP PLACED
NE.AR THE RAIL AT EACH SIGNAL.

ready for traffic. Mechanical interlock-

ing was the means employed, and safe-

ty was the watchword of the whole.

Perhaps the latest form of automatic

train stopping device is to be found on
the express tracks of the New York

coupling is equivalent to the bursting

of a hose connection, or to the parting

of the train, and powerful brake action

instantly follows.

There is another feature introduced

by this sudden slowing down of the
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train wliich affects the electric ciirrcnt

flowing to the motors. If the man in

charge, with any hope of proceeding

after the brakes have set, holds the

controller handle full on, so that cur-

rent continues to flow, the slowing of

the motors due to the brake action on

the train will very quickly produce such

an electrical overload as to blow out

the circuit breakers and thus automatic-

ally cut off the current. The New York

Subway, in which automatic train stop-

ping is usod, has been very successful

in its operation, and although all who
traveled in it did not go on express

trains, yet the amount of traffic

over the automatically protected

tracks was very large. Last year

the total number of passengers

carried per day exceeded 500,000. The

trains run per day were 1,500; and the

signal movements in the same time

were 197,000. In the rush hours the

maximum number of trains moved in

one hour was 113, and this on a road

where the equipment is such that there

is a car for every 188 feet of track.

If one of the Subway danger signals

is overrun, the train is stopped in the

shortest possible space, and the brakes

cannot be released until some one gets

down on the ground arid puts the

dummy coupling back in place. This is

also the case on the Boston Elevated,

as the handle of the brake pipe valve

cannot be turned back into the shut

position after striking the trip until the

train has been stopped and a man gets

down and does it. If the circuit break-

ers have been blown they must be closed

before the train can proceed, and in any

event time is afforded for the trainmen

to get together and consider what they

are about, instead of having the train

rush on, through the irresponsibile be-

havior of one man.

The Boston Elevated and the New
York Subway signals may not be able

to use spoken language, but they stand

for the present tense, and are always in

the imperative mood. What they mean
may fairly be translated by the ex-

pression, "When I say 'Stop,' I mean

'Stop.' Give prompt action or I'll

strike quick action."

portion to the quantity of radium em-

ployed as to lead to the most sensation-

al speculations as to what would be

possible were a sufficiency of that ele-

ment available.

Any hopes, however, of obtaining this

wonderful clement by the ton have, so

far, not been realized, and the specula-

tions referred to have received the us-

ual treatment accorded to a nine-days'

wonder. Scientists, however, have not

left the subject alone, and one by one

important facts have been brought to

light. Each fact, though apparently

trivial in itself, is a contribution to an

hypothesis which bids fair to revolution-

ize the accepted theory of matter.

Radium.

Certain substances of which radium

is the type, have the power of spontan-

eously emitting radiations similar to the

now well-known Rontgen Rays—rays

which have the power of acting on a

photographic plate, of passing through

so-called "opaque" substances, and of

"ionising," that is, electrically charging

the air through^which they pass. In the

case of radium, these rays are so pow-
erful as to cause a distinct display of

energy in the form of light and heat,

and the amount of energy thus obtained

has been found to be so great in pro-

Defective Bending Tests.

With regard to tests of boiler

plates, ship plates, etc., made of mild

steel, no doubt the cold bend test is

about the most important, but it should

be borne in mind by inspectors of such

material that it is also a very unfair

test if the edges of such test pieces are

simply left as cut by the shears, owing

OUR MOST NORTH AND WESTERLY CLVll

RAISER IN CANADA. ON THE EQUI-
MALT & NANIMO RAILWAY.

to the crystallization or hardening of

the material all along the sheared edge

of the piece, caused by the pressure of

the shear blades, which hardening effect

causes the piece to break short during

the bending test. This more especially

applies to the thicker plates from ^ in.

upwards, and all test pieces selected for

bending should be planed on the edges

in order to obtain a satisfactory and fair

result, and the pieces bent with a good

radius at the commencement, and after-

wards flattened down by pressure until

the required angle is attained; for by

bending it round with a small radius at

first, there is not enough space for the

compressed metal to occupy on the in-

ner side of the test piece, and the local

extension or flow of the metal on the

outside is distributed over too short a

distance, causing fracture before the de-

sired angle has been reached, whereas

with a little care probably the test piece

would have given a perfectly satisfactory

result.

Reworked Asbestos.

The Central Railroad of New Jersey

are not throwing away any old asbestos

lagging which comes off engines going

through the Elizabethport shops. The

more broken the asbestos is when it

comes off the engines, the better Mr.

G. L. Van Doren, the shop superintend-

ent, likes it, because, when broken, it

goes through the mill all the quicker.

Just outside the shop door, at the

erecting end of the main building, there

is a homemade mill consisting of two

rollers studded with teeth. These rol-

lers are, of course, boxed in and so is

the electric motor which drives them,

and all look about as dusty as the miller

who wore a white hat. The mill grinds

up asbestos slabs and broken fragments,

and the product in the form of a light,

powdery fluff, drops down.

When sufficient asbestos has been

ground up the outside overhead crane

lifts the receptacle which holds it to a

convenient place and a certain amount

of well broken up hemp rope, sawdust

and slaked lime is added, and, after water

has been poured on, the whole is mixed

up to the consistency of mortar and it is

then ready to be plastered on a boiler,

and, when it hardens, it becomes a good

heat resisting cover.

Asbestos is at its best as a heat re-

sister, but when closely packed it is a

heat conductor, and that is not a good
quality for boiler lagging to have, and

the C. R. R. of N, J. are fully alive to the

fact. That is why the sawdust, the

hemp rope and the lime are added.

The mixture is only made as required

and is put on at once; the lime then be-

gins to eat up the particles of sawdust

and hemp, and, as each is eaten

up, a small air space is left. As
the sawdust was thoroughly mixed
all through the asbestos, the net

result is that the boiler covering

becomes practically porous and air,

as everyone knows, is a bad conductor of

heat. The boiler lagging is, therefore,

porous asbestos, which is not affected

by heat, and in this form is also a good
non-conductor. Thus a very serviceable

product has been achieved, which has the

additional merit of economically using

over again otherwise useless asbestos.

New York Railroad Club.

The annual meeting of the New York
Railroad Club, held in November, was

largely attended and the election of of-

ficers resulted in the re-election of the

entire board of officers, including Mr. H.

H. Vrceland, President; Mr. W. G.

Besler and Mr. R. S. Hayward. Vice-

Presidents; Mr. R. M. Dixon, Treasurer,

and Harry D. Vougt, Secretary. The

membership is over 1.300 and the Treas-

urer's report shows a balance of $12,-

602. .^t the November meeting an able
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and instriiclivc pajier was presented by

Albert E. Sclleiiings, M.D.. on "First

Aid to the Injured in Railroad Estab-

lishments." The paper called forth

many valuable comments from Dr. C. S.

Parkhill. surgeon of the F.rie Railway;

Dr. SannicI W. Latta, of the Pennsyl-

vania; Dr. I. R. Trimble, of the Balti-

more & Ohio, and Dr. F. A. Goodvirin,

of the Erie. Dr. W. B. Coley, of the

New York Central, also contributed to

the debate, and Dr. Sellenings closed by

wheel base of the engine is 22 ft. 11 ins.

The main rod is of T-bar section, while

the side rods are plain.

The boiler is a straight top one and

is 66 ins. in diameter at the smoke box

end. The total heating surface amounts

to 2,31s sq. ft. The tubes are 290 in

number and are 14 ft. 6 ins. long. The
fire box is wide in the sense that it

comes out beyond the frames. The
dimensions of the box are 84^ ins. long,

66 ins. wide, with a front depth of 64^

tons of coal. The tender frame is made
of structural steel and the whole is car-

ried on two arch bar trucks. There is

a step on the back of the tender. The
weight of engine and tender taken to-

gether is 246,860 lbs., and the full length

wheel base is 51 ft. 1% ins. A few of

the principal dimensions are appended

for reference

:

Boiler.—Type, straight; thickness of shcct§, 11/16

in.; fuel, soft coal; staying, radial. ['ire

box, thickness of sheets, sides, % in.; back. ^
in.; crown, % in.; tube, M in. Water space.

CONSOLIDATION ENGINE FOR THE DANVILLE &
L- C. West. Supt. Motive Power and Machinery

giving an interesting illustration of the

use of the triangular bandage.

The December meeting was chiefly oc-

cupied in witnessing a fine display of

stereopticon views of a number of the

Railroad Y. M. C. A. buildings, of which

there are now 137 in America and many
more in course of construction. The
club enters on the New Year under the

most favorable conditions.

Danville & Western 2-8-0.

Some heavy freight power has recent-

ly been shipped to the Danville & West-
ern Railway by the Baldwin Locomo-
tive Works in the shape of several simple

consolidation engines having cylinders

20x26 ins. and 51-in. driving wheels. The
weight of the whole machine is 149.980

lbs. The engine truck carries 15,220

lbs., which leaves an adhesive weight of

134,760 lbs. The boiler pressure is 200

lbs., and the calculated tractive effort

is about 34,666 lbs. and the ratio of trac-

tive eflfort to adhesive weight is as I is

to 3.88.

The valve gear is of the indirect type

and balanced slide valves are used. All

the wheels are flanged and the driving

wheel base is 15 ft. 3 ins. The total

ins. and a back depth of 54^ ins. This

gives a heating surface of 126 sq. ft.

and the grate area is 385^2 sq. ft. The
dome is 31^ ins. in diameter and is set

upon the second course. The dome
liner, which we show in detail, is point-

ed in front and forms not only a stiffen-

ing plate where the dome opening is

cut, but it forms the welt for the barrel

WESTERN.
Baldwin Locomotive Works, Builders

front, sides and back, 4 ins. Tubes, wire

gauge. No. 11 ; diam., 2 ins. Driving wheels,

journals, 8x10 ins. Engine truck wheels,

front, diam., 28 ins.; journals, 5^x10 ins.

Tender, wheels, diam., 3Z ins.; journals,

4^4 X 8 ins.

Joy's Valve Motion.

Radial valve motion, as represented

by Walschaert and other gears, are

DOME LINER FOR DANVILLE & WESTERN BOILERS.

seam in this course. The dome open-

ing is 24 ins.

The tender is made with the ordinary

U-shaped plan for the tank, which holds

4.500 gallons of water and carries 8

receiving so much attention from Amer-
ican railway men at present, that we
think it timely to show to our readers

another radial motion that has attained

some popularity abroad. This is the
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Joy motion, used largely on some Brit-

ish railways, also in some of the British

colonies, and in Japan. It appears to us

that Joy's motion possesses some fea-

tures superior to the Walschaert mo-

tion, for it has no eccentric or axle con-

nections, besides having fewer moving

parts and motion pins.

The motion for the valve is taken di-

rect from the connecting rod and by

4--. ..4-

the lower end of a lever, E, from the

upper end of which lever the motion is

transmitted to the valve spindle by the

lod C. The center or fulcrum, F, of the

lever E, partakes also of the vertical

movement of the connecting rod to

an extent equal to the amount of its

vibration at the point A; the center F
is for this purpose carried vertically in

blocks which slide in slots in the links

clination of the links, and the direction

of which is governed by their position.

The forward or backward motion of

tlie engine is governed by giving the

."ilots this inclined position on one or

other side of the vertical center line;

and the amount of expansion depends

on the amount of the inclination, the

exactly central or vertical position be-

ing "mid-gear." In that position steam

utilizing independently the backward
and forward action of the rod, due to

the reciprocation of the piston, and

combining this with the vibrating ac-

tion of the rod up and down, a move-
ment results which is employed to ac-

tuate the valves of engines using any

combination of lap and lead desired, and

giving an almost mathematically cor-

rect cut-off for both sides of the piston

for forward and backward motion, and

for .all points of expansion intermedi-

ately. The action of the gear may be

understood by reference to the engrav-

ings, Figs. I, 2, 3 and 4. which are respec-

FIG. 1. ELEVATION JOY'S VALVE GEAR.

IK, which are curved to a radius equal

to the length of the rod G, connecting
the lever F to the valve spindle. These
links are attached to a shaft, L, Figs. 2

and 3, corresponding to the ordinary
lifting shaft of a link motion. The cen-

ter of this shaft corresponds to the po-

sition in which the fulcrum, F, of the

lever, E, is represented in Fig. i. The
shaft, L, and the links can be partially

rotated on the center of the former, so

that the slots in the links will be in-

clined over to either side of a vertical

position, as shown at IV and X. This
is done by means of an ordinary re-

is admitted at each end of the stroke

to the amount only cf the lead; and this

is done exactly equally on each side of

the center line, the amount of lead be-

ing constant for forward and backward

motion, and for all degrees of expan-

sion. Thus when the crank is set at

the end of the stroke either way, the

center, F, of the valve lever coincides

with the center of the slot, and therefore

FIG. 2. PLAN OF JOYS VALVE GEAR.

lively an elevation, plan a transverse

section on XY of Fig. I looking forward

and modified arrangement of the gear.

From a point. A, Fig. I, in the con-

necting rod, motion is imparted to a vi-

brating link, B, constrained at its lower

end, H, to move vertically by the ra-

dius rod, C, which is pivoted at /. From
a point, D, on this vibrating link, B,

horizontal motion is communicated to

verse lever connected to the upper arm,

M, attached to the shaft, L. When the

links are thus inclined, the vertical

movement of the lever,- E, causes the

blocks in the links and the center, F,

to traverse a path inclined to a vertical

center line; and to diverge from it to

either side. The center, F, therefore, has

a horizontal movement, the extent of

which depends upon the degree of in-

FIG. 3. SECTION ON X Y.

the slot may be moved over from for-

ward to backward gear without affect-

ing the valve at all.

It will be seen at a glance that if the

lower end, D, of the lever, E, were at-

tached directly to the point, A, on the

connecting rod, it wouljd^travel in the

path of the ellipse, /4Ar, represented by

dotted lines, and there would be im-

parted to the center, F, of that lever, an
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unequal vibration above and below the

center of the links, JK. The extent of

inequality vifould be twice the versed-

sine of the arc described by the lower

end, U, of the lever, E, and this would

give an unequal port and unequal cut-

off for the two ends of the stroke. But

this error is corrected by attaching the

lower end, D, of the lever, E, to the

vibrating link, B; for while the point A
in the connecting rod is performing a

nearly true ellipse, the point D in the

vibrating link B is moving in a figure.

DOI'Q. Fig. I, like an elipse bulged out

on the lower side, and this irregularity is

so set as to be equal in amount to the

versed-sine of the arc described by the

lower end, D, of the lever, E, thus cor-

recting the above error, and giving an

equal travel to the center, F, of the

lever above and below the center of the

slot. At the same time the error intro-

duced by the movement of the end of

the valve-rod, G, is corrected by curv-

lias been described as carried in curved

sluts. This plan is given as the most

simple to manufacture, but if preferred

the center, E, may be carried by a ra-

dius rod so that its vibration will make

the center E of the lever E describe

identically the same arc as if moving

in the slots JK.

In locomotives with small wheels the

link C may come so low down as to be

in danger of being knocked oflf. For

such cases—and for others when it may
be considered desirable—Mr. Joy pro-

posed the plan shown in Fig. 4, in

which the link B is cut off at the center

D, and is connected at that point by a

rod, 5, to a crank, T, on the end of the

crankpin. The movement of the valve

produced by this mechanism is almost

identical with the other.

•First Use of the Piston.

There is a very interesting and beau-

tiful illustration of the principle of

the closed end of the cell and the pis-

ton, and then stops the aperture with

her feet. The piston is, therefore, push-

ed forward as the honey accumulates be-

hind it, till at last it reaches the open

end of the cell, where it remains, her-

metically sealing the vessel and exclud-

ing the air. As soon as one cell is thus

charged the industrious owners com-

mence with another. It will be perceived

that these pistons are propelled precise-

ly as in the hydrostatic press, the liquid

honey being incompressible (with any

force to which it is there subjected),

every additional particle forced in nec-

essarily moves the piston forward to af-

ford the required room. Without such

a contrivance the cells could no more be

filled, and kept so, than a bucket could

be with water, while lying on one side.

Were the organization of bees closely

examined, it would doubtless be found

that the relative diameters of their pro-

boscis and of the cells, and the area of

FIG. 4. JOYS V.^I.VE r.E-^R MODIFIHD TO RAISE P.\RTS FROM TRACK.

ing the slots or links. JK, to a radius

equal to the length of G.

Referring again to the equalizing of

the traverse of the center, F, of the

lever, E, in the slot, JK, the unequal

traverse may be either under corrected

or over corrected by shifting the point

D in the vibrating link, B, nearer to or

further from A; by this means a later

point of cut off may be given to either

end of the cylinder at will, and the en-

gine may thus have more steam ad-

mitted to one side of the piston than to

the other, if required. The same thing

may be done for the lead. By altering

the position of the crank for which the

lever center, F, coincides with the cen-

ter of the slots, JK, an increased or

diminished lead may be given. The
central positions and exact connections

are, however, in all cases standard and

equal.

Hitherto the center, F, of the lever, E,

which gives motion to the valve spindle.

Bram.ili's hydrostatic press in the con-

trivance by which bees store their honey.

The cells, open at one end and closed

at the other, are arranged horizontally

over each other, and in that position

are filled with the liquid treasure. Now,

suppose a series of glass tumblers or

tubes laid on their sides and piled upon

one another in like manner were re-

quired to be then filled with water, it

certainly would require some reflection

to devise a plan by which the operation

could be performed, but whatever mode
were hit upon, it could not be more in-

genious and effective than that adopted

by these diminutive engineers.

At the further or closed extremity of

each cell, they fabricate a movable pis-

ton of wax which is fitted air tight to

the sides, and when a bee arrives laden

with honey (which is contained in a

liquid form, in a sack or stomach), she

penetrates the piston with her proboscis

and through it ejects the honey between

the (bellows) pumps in their bodies are

such as are best adapted to the muscular

energy which they employ in working

the latter. Were it otherwise, a greater

force might be required to inject the

honey and drive forward the piston, than

they possess. In the case of a hydro-

static press, when the resistance is too

great to be overcome by an injection

pump of large diameter, one of smaller

bore is employed.

Robert Moran, Shipbuilder.

Mr. Robert Moran, says the World's

Work, arrived in Seattle twenty-eight

years ago, a sturdy lad of eighteen. He
came alone, and had just ten cents

when he stepped ashore from a lumber

ship. His first job w-as as a watchman

on a steamer. His promotion to fireman

and then to engineer soon followed, for

he did his job well. At night he studied

navigation and drafting; then followed

two seasons in .Alaska steamboating.
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At t\ventj-t\vo years he opened a very

small machine shop, with a "hatful" of

tools. At twenty-four he conceived the

idea of creating a modern shipbuilding

plant. He selected his site on the tide

flats, and drew the plans of his pro-

posed plant, making space for foun-

dries, machine shops, ship ways, deep-

water channels, a sawmill, pattern

shops, boiler shops and cooper shops,

and providing for three ways of build-

ing Government fighting ships. Twenty-

three years later—last year—there was

launched from Way No. i the $3,800,000

battleship Nebraska, which Moran
Bros. Company is building for the

United States Government. The ship-

building works cover twenty-six acres,

and have an appraised value of more
than $2,000,000.

Mr, Moran had the office of mayor of

Seattle forced upon him against his

wishes. He was nominated and elect-

ed on a non-partisan ticket. He was
mayor in 1889. On June 6 a committee

of citizens started to solicit donations

to a fund for the aid of the Johnstown
flood sufferers in Pennsylvania. The
committee had secured $1,500 when Se-

attle caught fire, and by night where

the city had stood were acres and acres

of smoking ruins.

The mayor called a mass meeting of

the citizens for 9 o'clock the following

morning. It was decided to call upon

neighboring cities for aid.

"What shall we do with the $1,500 we
collected for Johnstown?" asked one

man.
"We'll send it to Johnstown to-day!"

declared Moran.

An hour later the little telegraph of-

fice, in a tent, was transmitting requests

to Vancouver, Victoria, Tacoma, Spo-

kane, Portland and San Francisco for

flour, clothing, tents, blankets, vege-

tables, and canned goods. But among
these telegrams was one to the John-

stown (Pa.) Relief Committee, request-

ing them to draw on Seattle for a $1,500

donation,

Notes on the N, Y,, O. & W.

Middletown is a busy, thriving center

of industry, nestling near the outer

spurs of the Catskill mountains. The
houses are closely and substantially

built, and there is an air of warmth
and social comfort among the frank-

faced residents. This is a railroad cen-

ter of considerable importance, the

Erie and the New York, Ontario &
Western railways both having ele-

gant and commodious stations of mas-
sive stone structure fitted with every

modern appointment at this place. The
repair shops of the latter railway are

also located here and employ several

hundred skilled mechanics. The works
are being extended to nearly twice their

former size, a very large new round-

house being in course of construction.

.•\ large consignment of new locomotives

had just arrived, mostly of the Wootten
fire box variety, adapted for burning

fine coal. Mr. Mitchell, the superintend-

ent of the works, pointed out the various

important extensions being made, and it

was surprising how neat and orderly

every department appeared in spite of

the additional work of building new ad-

ditions and installing new machines that

was going on.

The instruction car, presided over by

Mr. W. A. Thomson, the air brake ex-

pert, was at hand, and it was a pleasure

to take a seat among the score or more
of pupils and listen to the able instruc-

tions and mark the details of the com-

plex mechanical contrivances with which

the car is fitted. Mr. Thomson gave

practical illustrations of applications of

brakes and reductions necessary to every

portion of the road, the most mteresting

road man enjoying it, and to the general

safety of the traveling public.

FRONT OK DURA SIMPI.ON R.^ILROAD
EXPRESS ENGINE WITH SNOW

SCRAPERS.

part being the fine mastery of the geo-

graphical details which characterized his

earnest and eloquent address. In clos-

ing Mr. Thomson paid a warm tribute

to Railway and Locomotive Engineer-

ing, and acknowledged his obligation to

its pages for much that he had learned,

and stated that he always urged on rail-

road men to peruse its pages and keep

abreast of the best thoughts of the best

railroad men of our time.

It is very much to the credit of the

railway company that a man of Mr.

Thomson's ability should 'be selected

and kept constantly engaged in the in-

struction of the employees. It would be

difficult, indeed, to overestimate the im-

portance of such teachings, adding as it

does to the practical value of every rail-

Record Runs in 1905.

Those interested in train speeds in

this country may be pleased with the

records of a regular and some special

runs which were made in 1905. It is

a curious fact and one which many peo-

ple do not thoroughly consider, which

is tliat the ability of an engine to get

rid of steam after it has been used in

the cylinders plays a very important

part in high speed performance.

One of the desirable features in valve

motion design is to secure the rapid

and easy exhaust of steam without let-

ting so much of it go as to cool the

cylinders unduly. Too much steam en-

trapped by the valve gives high com-

pression and is more than that required

for cushioning. Between these two
conditions lies the happy medium.

Some fast engines are found to have

their speed checked by being compelled

to partially push exhaust steam out of

the cylinders. On the other hand, let-

ting steam go with too much "life" is

not economical. This is one of the prob-

lems which confronts mechanical engi-

neers when designing a flyer. The rec-

ord of speeds made in nine cases is as

follows

:

Daily New York Central Twentieth

Century Limited, New York to Chicago,

964 miles; average, 53-55-

May 14.—Seashore Flyer, Atlantic

City to Camden, 55I/2 miles; average,

78.26,

June 8,—Eighteen-hour flyer on Penn-

sylvania, East Tolleston to Donaldson,

50 miles; average, 79,

June 13,—Twentieth Century Limited

on Lake Shore, Chicago to Buffalo, 525

miles; average, 69.53,

July 9,
—"Death Valley" Scott's spe-

cial, Los Angeles to Chicago, 2,246

miles; average, 50,

October 23,—Harriman special, Oak-

land to Jersey City, 3,239 miles; average

speed, 44.30,

October 24,—Eighteen-hour flyer on

Pennsylvania Lines, Crestline to Fort

Wayne, 131 miles; average, 77,81.

October 24.—Same train, Crestline,

O,, to Clark Junction, 257 miles; aver-

age, 74-55-

November 3.—Pennsylvania's 18-hour

Chicago Flyer, Harrisburg to Chicago,

717 miles; average, 56,

Fathers generally try to encourage

their boys to acquire a spirit of self

help, the spirit that moves them to make

the best of their opportunities. Certain

books have been famous for the inspira-

tion given to youths to do their best.

Among recent works of this kind we

think Carnegie's "Life of James Watt"

deserves a high place. We earnestly

direct attention to the book, especially

to fathers with boys nn their hands.



Fchni.-iry, lyoO. RyMLWAY AND LCJCfJMOTI VIC ENGINEERING 59

General Correspondence.
Decline in Mechanical Skill.

Edilor:

The qiiotion of labor and its antagon-

ism to capital is receiving tile earnest

attention oi some of the most practical

and philanthropic minds of the age.

IIow to successfully and satisfactorily

bridge the chasm now separating them is

found to be a problem very difificult to

solve. Careful examination into exist-

ing conditions reveals some truly start-

ling facts, the most surprising of which

is the rapid decadence in skill in the

ranks of the mechanical

classes—the disappear-

ance of that excellence

which once marked the

product of the great

majority in any given

branch of skilled labor.

The trades are not

cared for as formerly;

that is, there were for-

merly far more excel-

lent skilful mechanics
than now — men that

could create, and who
used not only their

hands, but their brains

as well, for the trade

selected as a livelihood.

These first-class work-
men are not the people

that are ever out of

work; on the contrary,

they are b e c o m i n g

scarcer every day, and

every day more sought

after. The unemployed,
the disturbing element

—the strikers, if you
please — are, in great

majority, the human machines that exe-

cute their task mechanically, and either

have no brains, or, if they have, make
slight effort to use them; and just for

this class is the age, vifith its greatly

developed mechanical auxiliaries, a very

bad time; almost everything is pro-

duced by machinery that is at all fit

for it.

It would be unjust to charge this

growing condition of affairs wholly to

the mechanics of the day. One of the

causes, and a very prominent one, too,

is more remote—gained a firm footing

years ago when the employer, or master

workman, in the race for wealth, with

little or no protest saw the apprentice

system dealt a death blow by the in-

troduction of trades unionism. Had the

apprentice system been rigidly main-
tained, trades unionism in its present

threatening aspect would be impossible;

.' nd the mechanic, instead of depending

upon coercion and "boycotting," would

1 e self-reliant and trust to merit only;

f'owderly, Most, Parsons, et al., would

be without a following, and one of the

greatest factors for disturbance would

be comparatively unknown. A remedy
has been suggested, being a prompt re-

turn to old principles, the apprentice

system and the employment of meri-

torious workmen only; non-recognition

of trades unionism in any form, and a

dissolution of all combinations having

point of excellence which the true wi..rk-

man occupies. Apprentices are loo in-

dependent. 'I'hoy feci themselves bound

by no honorable obligation to their em-
ployer, but assume a freedom of move-
ment that prevents them from ever be-

coming skilled workmen. Serving one

year, or perhaps two, they tire of the

drudgery and aspire to the position and

consideration of the workman, without

the education and skill that make such

considei'ation a legitimate result. For
the first six months of his novitiate, pcr-

TRANSFER TABUR. MISSOURI PACIFIC SHOl'S SKUALIA. MO., SHOWING DOUBLE DROP DOORS
AND WINDOW ARRANGEMENT. Courtesy of the Anv Soullmrst.

as objects the depression of wages; in

short, for merit and justice, and they

alone, to be the standard for guidance. A
remedy must be forthcoming very soon;

the industrial fabric is in great danger;

the tension is becoming too great, and

if not relieved must break, and then

—

revolution and bloodshed.

It has been well said by a mechanical

writer that the position of workman and

mechanic has been lowered as much by

the incompetence of those wdio profess

to know a trade as by any other cause.

The country is full of half-taught work-

ers who have a mere smattering of their

business, who, if they have served an

apprenticeship, have never learned the

trade; or who. having become disgusted

with the drudgery and routine of the

shop, or of the apprentice stage of

work, seek new positions and refuse to

take the steps necessary to reach the

haps longer, the apprentice is the cause

of much anxiety and no little expense to

his employer. He breaks tools, mars

work, meddles and boggles, and upsets

the harmonious routine of the shop in

many ways. He is anything but a profit

to his employer. Yet these annoyances

are borne in the hope and the just

expectation that his after improvement

will repay his present wastefulness. It

is peculiarly annoying, therefore, to the

employer to have his apprentice leave

the shop just as he has begun to be of

some use. Such a course is unfair and

unjust. It is more tnan that; it is harm-

ful to the apprentice himself. The coun-

try needs skilled workmen. It is only

at rare intervals that business is so flat

that skill is not in demand, but there

are frequent periods of slackness when
only skilful and reliable men are want-

ed. There is no royal road to the po-
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sition of skilled workmen. It must be

reached by the close, attentive, patient

plodding of the apprentice, through the

lane of learning into the broad road of

competent acquirement. The entire mat-

ter resolves itself into the plain, old-

fashioned rule of sticking to a business.

No looking back after the hand is placed

to the plow. There is hard work and un-

pleasant work to be done by the appren-

tice, but it must be done else the appren-

tice never becomes a workman.

.
Reader.

Why Big Wheels Slip.
Editor:

All engineers know that an engine

with a big wheel is "slippery," but a

great many do not know why this is so.

In fact, I have never heard or -seen a

good explanation of the reason why
this is so, but think a careful study of

the following will make it clear.

The accompanying sketch represents

a 72-in. driving wheel, 28-in. stroke,

with crank pin on lower forward eighth.

When the pin leaves the forward center

and moves down and back, the steam in

The lines of force from the crank pin

have an upward and a downward
course. The force on B is exerted

against the rail, and on A it is against

the wedge and frame, and weight on

driving box. The greater power on A
pushes the box up against the spring

and raises the wheel off rail just enough

to break the resistance there, and the

wheel slips on the rail.

Watch your engine, and you will find

that she nearly always starts to slip on

the lower forward eighth, if she slips

when starting train; either there or on

the back eighth. In this latter position

this lifting force is exerted also, but not

in as marked a degree as on lower for-

ward eighth.

An engine with a big wheel would not

be any more apt to slip than one with

a small wheel if the crank pin was

placed as near outer edge of wheel on

the larger size as it is on the smaller

wheel.

For instance, suppose the crank pin

to be at C, which would be 14 ins. from

outer edge of wheel. The line of force

WHEEL DIAGRAM LONG AND SHORT STROKE ENGINES.

the cylinder acts against cylinder head

and tries to pull forward the frame. At

the same time it is forcing piston back,

and this force, transmitted from cross-

head through connecting rod to crank

pin, pushes the driving box back against

wedge, in fact, tries to push wheel back-

ward, and would do so if there was no

resistance offered but the weight of

wheel itself. There is a resistance of-

fered, where wheel rests on the rail, and

in the pedestals, and the direct lines of

force, from crank pin to these two
places are shown at A and B in the

sketch with the pin on lower eighth.

When the pin leaves the forward cen-

ter, the power from the piston to the

pin is exerted in nearly a straight line

to axle, but when the lower forward

eighth is reached, the power is divided

between center of wheel and point of

contact with rail, as shown at A and B.

Now, A, being the shorter line, receives

the more power, or, in other words, it

being the short arm of the lever, it does

the more work.

A is now the longer, and not only that,

but the line from the crosshead to the

rail is more nearly through pin to the

rail. The lower line now receives the

push on the crank pin, the line A re-

ceiving but a very little.

At first one might say that there was

more force exerted, in this position, on

the nearly straight line below, but the

steam in the cylinder is pulling the

frame forward over pin C. The dis-

tance from the center of the axle to the

pin being greater than before, it is

working through a longer lever, or

rather through a longer arm of the

lever, and thereby gains more power to

pull load, while the slipping effort has

been reduced.

Now, as to power, compare an engine

with 22x28-in. cylinders, 56-in. driving,

wheel, and 200 lbs. boiler pressure, with

an engine with a 72-in. wheel. With
pin at C, it would be the same distance

from the outer edge of wheel on both

engines, viz., 14 ins. This would give

the 72-in. engine a stroke of 44 ins.

We find the calculated tractive power

of the first engine would be 40404 lbs,,

while the tractive power of the other,

with 72-in. wheels, would be 49,723 lbs.

With the same diameter of cylinders

and same boiler pressure this would be

a gain of over 9,000 lbs. tractive power

with the big wheel, which would, of

course, call for a greater weight upon

drivers to get the proper ratio between

adhesive weight and tractive power.

A study of the diagram will convince

any one that the nearer the center of

the axle you place the pin, the more the

lifting effort is exerted, while for every

inch you go down with the pin toward

C, the more power the engine gains to

pull her load.

The switch engine spoken of some

time ago by Mr. Monfee no doubt had

a small wheel, and the one with the

thickest tires made it have a greater

distance from the outer edge of the

wheel to the pin, and in that way she

would lose a certain amount of power

to roll wheel and pull load, and at the

same time increase lifting effort and

cause wheels to slip with a lighter

throttle. E. C. Allen.

[Our correspondent is all right about

the axle box being pressed back against

the frame, and the frame being drawn

ahead by the steam pressure on the

front cylinder cover, but he is in error

about the leverages which he seems to

think exist in the wheel. He reasons

as if the lines A and B in his sketch

were parts of a toggle joint, and that

the crank pin was free to move in the

wheel, which it is not. What he says

might be true if the wheel broke in two

and part stayed on the rail and part was

raised up. As it is, the wheel does not

break, and Newton's third law says

that action and reaction are equal and

opposite. There is no point of leverage,

so to speak, whereby the wheel can be

lifted. If the main rod was shoving a

wedge under the wheel, the case would

be different, for then the rail would be

the supporting base or point of lever-

age, outside the wheel altogether. The
cause of engine slipping cannot be e.x-

plained by any analysis of the internal

stresses in the wheel itself.

—

Ed.]

Simple Valve Testing.

Editor:

It has always seemed to me in my
experience with the locomotive that the

most vexing problems were easy of solu-

tion if the effort to solve them were

properly directed. Often I sought light

on these problems, only to find that the

solutions offered in text-books were

more mystifying than the problem itself.

The reason probably is that in explain-

ing certain operations relative to test-

ing for, say, a broken bridge in valve

seat, a broken outer wall of steam port
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ur a broken valve, it is necessary

to make visible (or clear) to the mind

that which is not visible to the eye, which

is a very hard task and one that is

seldom really accomplished. Testing

for valve defects and defects in the brake

equipment are operations little under-

stood by the vast majority of locomotive

engineers.

When first promoted I was like the

majority, passed the examination "on

suspicion," and learned what I should

have known previously since promotion.

The knowledge thus gained has come to

me amid "trials and tribulations," not

necessary to mention to the initiated, and

I believe I have some methn<Is that may
help others to do intelligently what com-
paratively few engineers do success-

fully.

TO TEST FOR BROKEN BRIDGE.

Place side to test on quarter, reverse

lever center notch, ascertain amount of

lap (which is one-half distance between

port marks on valve stem), note while

assistant moves reverse lever when valve

has moved a distance slightly greater

than its lap; have throttle slightly open,

and if steam blows through into exhaust

heavily, a broken bridge is indicated. If

in same position (on quarter) with

throttle and cylinder cocks open, steam

blowS' heavily through cylinder cock be-

fore valve is moved the distance equal

to its lap, a broken outer wall or steam

edge of valve is indicated. Whether it

is the back bridge, outer wall or edge

of valve would be easily determined f'"om

the direction the valve has been moved

and if steam shows at both cocks your

packing leaks. True, the valve could

cause this, but "ninety-nine to a hun-

dred" it docs not.

WHEN AIR LEAKS OUT OF TRAIN PH'E WITH

BRAKE VALVE ON LAP.

TIlis is due to a leak of air from equal-

izing chamber (D) above equalizing pis-

ton, which causes it to raise and open

7

TIRE HOLDING CLAMP.

train line exhaust. In other positions

it may not be noticed because main res-

ervoir feeds air to compensate for the

loss unless it is very heavy. But when
valve is lapped no air goes into chamber
D, so that the leakage acts the same as

a reduction made from train line in the

regular way and the reduction continues

steadily or at intervals according to the

seriousness of the leak, until train line

Clamp for Holding Tires.

Lditor:

The accompanying sketch shows a

clamp used to hold a wheel tire in place

while being heated prior to shrinking

on the wheel. Fig. I shows the clamp,

which should be made of good steel,

with set screw with fine thread. Fig. 2

shows the clamp in place, ready to re-

ceive the tire, and Fig. 3 shows the tire

suspended on the clamp. When heated,

the tire readily is slipped onto the

wheel and cooled.

It has been customary on putting on

tires to prop the tire up against the

wheel, and when the tire is ready it is

then wedged into place. This is a dan-

gerous method; in case of a wedge
slipping the tire is apt to roll. This

clamp is an idea of Mr. MacDonald, the

mechanic who attends to the tire de-

partment here.

It may be added that the wheels are

raised by blocking up the axle, and the

cool tire is run into place on a wedge,

and is hung on the clamp and heated by
crude oil or gas jets to the required

heat. The clamp has been very useful

to us. J. W. Percy.

South Tacoma, Wash.

Peculiarities of Drummers.

A buyer is like your heiress—he al-

ways has a lot of nice young drummers
flirting and fooling around him, but

mighty few of them are so much in

earnest that they can convince him that

their only chance for happiness lies in

securing his particular order. But you

1 t^ i i t t , ^ t ^ >;i V . i t > t > 1 > r
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from its central position. By using port

marks to indicate where your valve is,

you make the operation visible, hence

know just what you are doing and guess-

work is almost entirely done away with.

A broken valve or seat is easily dis-

tinguished from a leaky valve from the

volume and sound of the blow, and the

points at which they occur. This meth-

od will also help to distinguish between

valve and piston packing blows, since if

there is a blow when your valve is cov-

ering steam ports you know it is the

valve. It may be both, so go right ahead,

and with throttle open move valve so as

to open alternately back and front ports.

is emptied. This leak will be found

somewhere between brake valve and

equalizing reservoir or between brake

valve and black hand of air gauge. Lo-

cate it by having full pressure, and, using

lighted torch, passing flame along pipes,

joints, unions, etc.. until found. Then
tell the repair man "what and where"

the trouble is. and he and "all his kind,"

as well as the master mechanic, "will rise

up and call you blessed." This is such

a common defect and so few seem to

fully understand the cause, I have felt

that the explanation may be profitable.

Wm. Westerfield.

Mt. Carmcl. III.

let one of these dead-in-earnest boys

happen along, and the first thing you
know he's persuaded the heiress that

he loves her for herself alone or has

eloped from town with an order for a

carload of lard.

A lot of young men start off in busi-

ness with an idea that they must arm
themselves with the same sort of weap-

ons that their competitors carry.

There's nothing in it. Fighting the

devil with fire is all foolishness, because

that's the one weapon with w-hich he's

more expert than any one else. I

usually find that it's pretty good policy

to oppose suspicion with candor, foxi-
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ness with openness, indifference with

earnestness. When you deal squarely

with a crooked man you scare him to

death, because he thinks j'ou're spring-

ing some new and extra-deep game on
him.

It may have been the case once that

when you opened up a bottle for a cus-

tomer he opened up his heart, but

booze is a mighty poor salesman now-
adays. It takes more than a corkscrew
to draw out a merchant's order. Most
of the men who mixed their business

and their drinks have failed, and the

new owners take their business straight.

Of course, some one has to pay for the

drinks that a drummer sets up. The
drummer can't afford it on his salary;

the house isn't really in the hospitality

business; so, in the end, the buyer al-

ways stands treat. He may not see it

in his bill for goods, but it's there, and
the smart ones have caught on to it.

After office hours, the number of

drinks a fellow takes may make a dif-

ference in the result to his employer,

but during business hours the eflfect of

one is usually as bad as half a dozen.

A buyer who drinks hates a whisky
breath when he hasn't got one himself,

and a fellow who doesn't drink never
bothers to discover whether he's being
talked to by a simple or a compound
breath. He knows that some men who
drink are unreliable, and that unreliable

men are apt to represent unreliable

houses and to sell unreliable goods, and
he hasn't the time or the inclination to

stop and find out that this particular

salesman has simply had a mild snort

as an appetizer and a gentle soother as

a digester. So he doesn't get an order,

and the house gets a black eye.

—

Gorgon
Graham's Letters to His Son.

One Sided Responsibility.

The safety appliance law seems to be

in everybody's mouth at present, par-

ticularly when an accident occurs. Did
it ever strike any of the brothers as

strange that a locomotive engineer is

seldom questioned in regard to the best

signals on a railroad, or appliances on

the engine itself, for the safety of em-
ployees and public? We recently had
a very disastrous rear-end collision in

the East that could have been avoided

by the use of a cab signal in plain sight

of the engineer. In places where there

is heavy fog it is impossible to see more
than 200 or 300 feet; very often not that

far, and it is next to impossible to see

a semaphore until the engine is right

on it. A cab signal can be seen at all

times.

The builders of locomotives are also

assisting us to pay insurance to our
members. Note the location of whistles,

pops, injectors, gauge cocks and lubri-

cators. How many men have been made
sick by open and leaky overflows, leaky

gauge cocks stuck up under their nose

on. a Mother Hubbard or deckless en-

gine, or the infernal racket made by one

of those modern cannon denominated an

injector and stuck within three feet of

a person's head? The new fashion is

to put the whole mess on the boiler

head, checks and all, so as to thoroughly

cook the poor crew in case of accident.

No wonder a person loses eyesight or

hearing, working in noise and steam
when cocks leak. How many engines

are running to-day with tight valve stem
or piston packing? I never saw so many
leaks with fiber packing and we had to

"plug 'em" to hold engine and train,

too. The old Friedmann injector was
best located of any to take the noise

BOII^ER OF COCHRAN'.S THOTOR.

away from the cab: Why do we need a

lifting injector when a non-lifter will

do better?

The B. of L. E. should take up the lo-

cation of signals, cab fixtures, etc., and

try to make things convenient as well as

safe, for a man is given but one set each

of eyes and ears.—James E. Magonal, in

L. E. Journal.

Pass Stringency Double-Edged.

The scarcity of free railroad passes

and of complimentary transportation

that has ushered in the year 1906 is keep-

ing many people very unhappy, and there

is a disposition to retaliate where pos-,

sible. An amusing manifestation of this

spirit is seen in a press dispatch from
Chicago to the New York Sun, which

reads

:

The railroad men are being treated

to some anti-pass medicine and they

find it bitter.

For years one of the most cherished

perquisites of passenger officials has

been a place at the head of theatrical

"free lists." From the head of the pas-

senger department down to the messen-

ger boy in the city ticket office they

got passes to theaters almost without

limit. Even the vice-presidents had the

best seats at the best shows without

dispensing cash; but it's different now.

On the first of the year the railroads

informed the theatrical men that in fu-

ture they could not give them any fa-

vors.

The theatrical managers held a confer-

ence and agreed to deal with the rail-

roads on the same basis.

When a certain general passenger

agent sent a messenger to a local theater

one day last week with a request for

four tickets for Saturday night, the an-

swer received was : "We have adopted
an anti-pass rule, and hereafter can-

not give any free or reduced rate tick-

ets."

This new rule of the theaters was the

basis of a pathetic session of the

special committee of the Central Pas-

senger Association appointed to prevent

anybody from getting railroad passes or

reduced rates.

Rail Motor Carriage.

BY A. F. SINCLAIR.

Some months ago I mentioned a

movement which is making rapid prog-

ress on British railways in favor of sin-

gle cars with steam or other motor, with

or without trailers, for short distance

railway service. Scarcely a week passes

without an announcement appearing of

some further addition to this form of

service, on one or other of the rail-

ways in England. The Scottish com-

panies have shown extremely little en-

terprise in this direction, and this not-

withstanding the fact that around Glas-

gow especially there are strong reasons

in favor of the most modern and up to

date methods being employed with the

object of coping with the competition

of the municipal tramways. But the

Scottish companies generally have

taken it lying down, and by gradually .

reducing their train services have shown

their incapacity to meet the occasion. In

England more enterprise has been

shown, and at least one Scottish railway,

the Great North of Scotland Company,
have risen to the occasion. By the in-

stitution of both road and rail motor

services this company have shown a

laudable example to larger concerns.

This company have in use two of these

cars as shown. The car is so construct-

ed that one end is carried on a pivot

piece under the footplate of the engine.

This piece sits in a movable bolster,

moving between sliding faces and resting

on springs, and as the whole is carried

on two knife edges, easy riding at the

engine end is obtained. The other end

is carried on a well sprung bogie, and the

comfort of the passengers in that mat-

ter is satisfactory. The engine can be

readily detached from the car body.

The cylinders are 10 ins. in diameter

and have a 16 in, stroke, the valves work-



February, 1906. RAILWAY AND LOCOMOTIVE ENGINEERING 6s

ing on sloping faces over the cylinders.

As will be seen, the valves are operated

by Walschaert gear. The engines and

the frame and running portion of the

cars vi'ere built by Messrs. Andrew Bar-

clay Sons & Co., Ltd., Kilmarnock, who,

as they wore limited to length nf engine

cars, and running light a Sliced of 60

miles an hour was reached. Fig. i

shows the boiler complete ready for fix-

ing in position, and, as seen, its height

is g'/2 ft. by 6 ft. in diameter. These

boilers have been much used for marine

engines, but this is, I believe, the first

^ -r"-
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ir. harvest time, and another is catching

them in midair and placing them in

position around the lofty boiler shell.

The dust is falling in showers from the

flying pieces, and the shafts of broken

sunshine that stream in fragments from

the far roof gild the silvery shower

into a golden cloud. Inside the lofty

engine cab the burnished brasswork is

sparkling into place, and it looks as if

in a few hours there will be a muscular

hand at the throttle and the leviathan

will be away to seek its fortune.

The things that you see anywhere

else in twos and threes are here by

hundreds. Here are rows and rows of

niacliines sawing and cutting and drill-

ing and grinding and polishing and

singing their lullabies away into infini-

tude. Machines seem to be doing al-

will become of him if ever he leaves

Baldwin's? There is a crown for us all

somewhere. If you wish to work on

locomotives, get a job in Baldwin's.

The perfect design is before you in the

perfection of mechanical drawing, and

duplicate that in steel, and stick to your

work, and you need fear no period of

idleness, for the voices of the nations

are calling to Baldwin's for more loco-

motives, and the volume of work deep-

ens and broadens as the waters of the

Delaware deepen ami widen toward the

distant sea.

Rapid Fluesheet Cutter.

At the Brightwood shops of the Big

Four, which are presided over by Mr.

F. M. Lawler, master mechanic, there is

FIG. 1 ADJUSTABLE FLUESHEET CUTTER.

most everything. Among the thou-

sands of skilled artisans that we have

already passed only one seems to be at

work in the old-fashioned way. He is

chipping a saddle, cutting deep grooves

into it, his hammer swinging rhythmic-

ally, his eyes intent on his work. Out

in the open, what had once been a

street, is piled with engine frames

higher than a three-story house. There

comes a traveling crane, and two of

the frames are gone at one swoop.

What weird contrasts there are, as you

proceed from floor to floor and from

gallery to gallery! It is but a few steps

from the vast Dante's Inferno of a

blacksmith's shop to the shining splen-

dors of the finished work of the link

and rod men. Here are e-xamples of

the crowning contrivance of Egide

Walschaert, the forgotten inventor who
lived before his time. His slim eccen-

tric rod and spider-like crosshead at-

tachment, that moved with trembling

uncertainty on the light locomotives of

the first Belgian railway sixty years

ago, has arisen like the fabled fountain

of Arethusa, and is here in colossal

proportions, ready to move the engine

valves with a precision perfect as the

stars in their courses.

A twentieth century peculiarity

strikes us in this vast mechanical wil-

derness. Here the specialization of

work seems to have reached its climax.

As you pass outward through the end-

less maze the same man is at the same

post, like an army set around a be-

leaguered city. There is the same piece

of work that he has been doing over

and over again, year after year. What

a very efficient fluesheet cutter used

which has been designed and made on

the ground. A reference to our line cuts

will show what the tool is like. Fig. i

shows the adjustable cutter with pilot,

cutter blades and nuts in place.

The spindle is made with a taper

shank which fits into a No. s Morse

taper socket. The head is fluted so as

to take three high speed steel cutters

which are held in place by three wedge

pieces made of tool steel. Into a parallel

socket in the center of the head is drop-

ped what they call the pilot. This is

simply a piece of high speed steel the

head of which is made like a reamer.

zone ot metal for itself. Sufficient

overlap is given in each case so that no

ridges are left as the cutter goes through

the sheet.

By the use of this handy little shop

appliance which can be readily varied to

suit any size required, a flue hole

can be cut with great rapidity. The tool

has already paid for itself many times

over, and the shop authorities say that

when everything is in working order

these holes can be cut on the average in

from 40 to 45 seconds each.

St. Louis Railway Club.

.•\t the meeting last month of the St.

Louis Railway Club a highly interesting

paper was read by Mr. Frank Haigh
Dixon, of Dartmouth College, on the

subject of "Water Transportation."

That the economic advantages ot

water transportation, where practical,

was ably pointed out, and it is

a noteworthy fact that in railway

traffic the revenue per ton mile

is about syi mills, whereas traffic on the

Great Lakes is a fraction less than one

mill. The railroad figure is made up

from the aggregate freight handled.

Lake traffic is almost entirely raw ma-

terial, and the traffic is so regular that

facilities are readily used to the best

advantage. Of course the great differ-

ence lies in the fact that in the lake

traffic the right of way is furnished to

the vessel free of charge.

Forestalling Competition.

We constantly hear of interurban

trolley lines invading the railroad field,

but here is a case where a railroad is

about to invade the domain usually sup-

posed to belong to the trolley. Perhaps

it is not so much an invasion as a head-

ing ofT of trolley competition which the

FLUESHEET CUTTER WITH NUTS REMOVED.

The pilot is prevented from slipping

in the head when the tool revolves by a

small ys in. key. The pilot is practically

a guide, and when entered in the hole

already drilled in the sheet it keeps the

whole tool central. They do not punch

any holes in boiler plates at the Bright-

wood shops.

Fig. 2 shows the shank with the nuts

removed and the grooves for the cut-

ters. These cutters, as we said, are

made of high speed steel and are so

sharpened that the cutting edge of each

docs not follow exactly in the wake
of the one ahead, but each cuts out a new

Erie Railroad has planned in the line

which they intend to build between

Binghamton and Corning, N. Y., a dis-

tance of 76 miles. The new line, on

which the motive power will be elec-

tricity, will parallel the existing steam

road and is intended to handle the local

passenger traffic.

The Erie's trolley line, if we may so

call it, will be built along the company's

right of way and will make a third stand-

ard track alongside of the existing

double track main line. This electrically

equipped third track will be capable of

carrying the regularly steam propelled
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traffic if need be- and locomotive en-

gines and railroad cars can be run over

it as occasion may demand.

The towns of Bingbamton and Corn-

ing will be connected by tbe new line

and the intermediate towns of Union,

Owego, Soutliboro, Waverly, Chemung,

Elmira and Horse Heads will be includ-

ed along the route. It is known that

several independent electric lines have

been projected for ibe purpose of doing

business in this territory and the Erie

Railroad intends by this move to fore-

stall any outside enterprise in the "sphere

of influence" which is regarded as prop-

erly its own.

Uncomfortable Envy.

Many of us miss the joys that might

be ours by keeping our eyes fixed on

those of other people. No one can en-

joy his own opportunities for happiness

while he is envious of another's. Life

has its full measure of happiness for ev-

ery one of us, if we would only deter-

mine to make the very most of every

opportunity that comes our way, instead

of longing for the things that come our

neighbor's way.

We all know the man who makes him-

self miserable because he cannot get the

engine some other man is running, or

the position filled by some one else. He
would be no happier if he obtained the

engine or the position, but would merely

regard with renewed envy something

else that was out of his reach. The

chronically envious person is one of the

most contemptible reptiles that moves

to cause general discomfort.

Horse Power and Thermal Units.

Our engraving shows a structural

steel flat car built for the Isthmian Ca-

nal by the Standard Steel Car Co. This

car was described on page 38 of the

January, 1906, issue of Railway and

Locomotive Engineering. The car is a

ioo,ooo-lb. capacity flat and weighs it-

self just 33,000 lbs. The tare of this car

leads us to say that it can be made to

illustrate very clearly what a horse

power is.

Work, in the mathematical sense, is

pressure acting through distance, but

when we come to the idea of power we
find that the time element has been in-

troduced. This car weighs just 33,000

lbs., and if it was lifted bodily ofif the

track for a distance of one foot, it would
constitute work in the mathematical

sense, but if the raising of this car one
foot high was accomplished in one min-

ute of time, it would require the expen-

diture of one horse power. The horse

power is therefore 33.000 foot pounds
delivered in one minute. Any other

combination of pressure distance and
time, which will give this product, is a

horse power. Thus, 550 foot pounds
per second is also a horse power. The

drawing of this car along a level track

would prubably not require a pull of

more than a few pounds, and it must be

remembered that the amount required

to haul it and to lift it are two very

dififerent things.

The mechanical equivalent of heat has

been established as 778.3 foot pounds.

That means that the quantity of heat

which is required to raise one pound of

pure distilled water at its maximum
density of 39° F. up to 40° F., or

throufili this one degree, would, if ex-

pended in the form of mechanical ener-

gy, be capable of raising a weight of

778.3 lbs. through a distance of i foot

against the action of gravity. The quan-

tity of heat which is used to do this

work is called one British Thermal Unit

and is generally written B. T. U.

We have seen that the raising of this

Isthmian Canal flat weighing 33,000 lbs.

one foot high in one minute would con-

-stitnte a horse power, and if we want

and it is, in substance, What is the rela-

tive cost of railway operation by slcam

power as compared with electricity?

This question cannot be answered defi-

nitely, and the time honored adage,

"Circumstances alters cases," applies

here with considerable force. In order

to correctly estimate the comparative

cost of these two sources of motive pow-
er one would require to be fully in-

formed as to the conditions which pre-

vail on the road in question. The cost

of steam power has no definite relation

to the cost of electrical power, and the

ratio existing between the two can only

be found for a particular road when its

own set of local conditions are stated.

There are many roads in this country

to-day which are more economically op-

crated by the use of steam locomotives

than they could be if electrical power

were used, and there are others again

where electricitywould.be an advantage.

The only way for the authorities of the

STANDARD STEEL CAR CO. FLAT CAR FOR THE CANAL. WEIGHS 33000 POUNDS.

to do the same thing by the aid of heat

units we would have to deliver 42.4 B.

T. U. in one minute.

If a kettle on the stove contains one

pound of pure water at a temperature

of 60° F., and it is heated up to 212° F.

in one minute, or, in other words, is

brought to the boil, it will approximate-

ly have received 152 B. T. U. in that

time. This amount of energy, if turned

into mechanical work in one minute,

would be capable of exerting over 3^2

h.p., or it would lift the Isthmian Canal

flat something over 3H ft. high.

Circumstances Alter Cases.

Mauritius, or Isle of France, is a small

bit of the British Empire situated in the

Indian ocean. It is an island of about

706 square miles, lying off the west

coast of Madagascar, and it has a popu-

lation of something like 378,000. Fro-T

Mauritius to New York is a long dis-

tance, yet an inquiry originating in that

distant isle of the sea has found its way
into the office of Railway and Loco-

motive Engineering. We have been

asked a question which concerns more
people than the dwellers in Mauritius,

road with whom the inquiry emanated
is to state the conditions of track, grade

alignment, distances between stations,

weight of rolling equipment, character

and amount of traffic at the present time,

and also the reasonable expectations for

the future, the location of water supply

and fuel, and the position and volume
of water power, if such exists, and any
special conditions which do not readily

present themselves in a general view of

the case.

If these facts were presented to a com-
pany whose specialty was the equipment
of electric roads, they would be able to

offer some reliable figures on the cost of

electrification and the subsequent oper-

ating expenses for the road in ques-

tion. In general, one is always forced

to the conclusion stated broadly that the

successful use of electric traction on a

designated road in the State of New
York would not necessarily be a guaran-

tee for the economical handling of a to-

tally different road in the State of Penn-
sylvania. The figures covering, say, the

one-time steam operated elevated roads

in this city could not satisfactorily be
applied to the railroads in Mauritius.
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Cash for Accident Prevention.

An up-state editor has formulated a

scheme for preventing railroad accidents.

He says nine out of ten probably oc-

cur from the carelessness of somebody,

and his idea is to make that class of em-

ployees upon whose carefulness and good

judgment the safety of others depends,

pecuniarily interested in the success of

their road as far as minimizing accidents

is concerned.

To carry out this plan he suggests

that a railroad company should make an

appropriation, say at the beginning of

each year, to cover the cost of probable

accidents. An estimate of the amount

required could readily be made by tak-

ing the average of the expenses thrust

upon railroads by reason of accidents in

the past. At the end of the year, if

there had been no accidents, this fund

would be intact and should be divided up

among the class of employees who were

responsible for the good record. If sev-

eral accidents had depleted this fund, the

class referred to would receive less

money per man, and if the year's record

had been very bad they would not re-

ceive anything. The fundamental idea in

this plan is that safety should be made
to have a dollar and cent value to the

railroad employee. The idea itself is not

bad, but as the scheme here outlined

stands, the railroad company would have

to pay out a certain sum each year, ap-

plied either in defraying accident ex-

penses or in rewarding their men.

From the corporation's point of view it

would on the average be just as ex-

pensive to have a good year as a bad

one, for the accident fund would be all

paid out in either event. If, however,

the disaster account exceeded the acci-

dent appropriation the company would
have a larger disbursement to face.

It may be argued that even if the com-
pany payed out the whole of the acci-

dent fund as rewards to their employees,

the road would gain in reputation which

would favorably affect its receipts and it

would receive a good deal of free ad-

vertising, besides securing a highly effi-

cient operating force, and all this

might be cheaper and certainly would

be better than if the fund (and in bad

years something more) had been paid

out simply to cover accident losses. The
fund would thus become, in a certain

sense, the premium on a sort of acci-

dent insurance policy held by the road

for itself. The idea^underlying this sug-

gestion need not be cast aside as wholly

valueless, because the details have not

been fully worked out. Any sensible plan

to reduce the loss of human life in rail-

way operation is worthy of careful con-

sideration.

A second part of the scheme is for

the company to provide locked boxes at

convenient places into which all em-

ployees should be requested to drop,

signed or unsigned, information and

suggestions calculated to prevent acci-

dents.

This plan might work all right, but its

success would depend largely on the

good faith of the employees and upon

the good judgment of the officials of the

road. It would be possible, if unwisely

handled, for the locked box communica-

tions to degenerate into a system of petty

anonymous reporting and stabbing in

the back, which would do no real good

and yet keep the whole road in a fer-

ment of discontent and uneasiness. If

carried out in a manly and straightfor-

ward way on both sides, it might often

put the officials in possession of valuable

information. It would also give an em-

ployee the opportunity of making a good
suggestion which would reach the men
capable of directly dealing with it. and

without everybody becoming cognizant

of his idea, while it was in the embryo

state.

In the meantime, and before the lock-

ed box has become a reality, the columns
of Railway and Locomotive Engineer-

ing are open to railroad employees of

all ranks who have something worth
saying on this or kindred subjects.

Favors Uniform Boiler Temperature.

The care of locomotive boilers is

such a very important function that any

information which is likely to make the

performance of the duty more efficient

is naturally received with the keenest

interest. Mr. M. E. Wells, traveling

master mechanic of the Wheeling &
Lake Erie has evidently made a special

study of the diseases and remedies of

locomotive boilers, for he has presented

several papers on the subject to railroad

clubs, and one recently submitted

through the Western Railway Club on

The Care of Locomotive Boilers is par-

ticularly worthy of attentive study.

In the course of his business, Mr.

Wells encountered the old, old trouble

of leaky tubes, and a remedy being de-

manded he proceeded to work on the

theory that all boiler leaks were caused

by abuses in the roundhouse and on

the clinker pit. To prove his theory,

he determined to stay with a certain en-

gine, and in doing so became convinced

that the injected feed water had some-
thing to do with it. He found

by working with the crew of that

engine that the less feed water

put into that boiler after it ar-

rived at the terminal, the more likely

they were to get into the house with

the tubes dry. This brought him to in-

vestigating the temperature of the lo-

comotive boilers under various condi-

tions. By applying thermometers to

different parts of boilers he discovered

that the heat inside was far from being

uniform, and to the strains resulting

from this want of uniformity he attri-

butes much of the leakage which is so

troublesome to locomotive men. The
want of uniformity of boiler tempera-

ture he attributes largely t.) the meth-

ods of boiler feeding and to the feed

delivery appliances.

While pursuing his investigations Mr.'

Wells became convinced that the old

time practice of using feed pumps was

better than using injectors because

feeding could be done only when the

engine was moving. FoHowing this

line of thought he said:

"You cannot put water into a boiler

for 15 seconds with the ordinary check

arrangement with no feed water ar-

rangement in there at all, without cool-

ing the bottom tubes a little, according

to the amount you put in and the con-

dition of your fire, also according to

whether your bottom tubes are open;

all these things govern and afTect it. I

can sit on the seat box and pretty
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nearly It-U whether or not the tubes are

stopped up. If the tubes arc all open

you can pump her more, at stations, and

if the tubes are all open it warms the

water up, as it goes in. The water

goes into a boiler about 238 degrees

colder than the water in the boiler, and

if you don't add 238 degrees of heat to

every bit of water, as it goes in, you

get this bad condition. The cold water

will slide down there and the steam

gauge won't tell you much about it;

but if you don't add this heat to this

water as it goes in, then you will not

maintain this water at uniform tcjnper-

aturc, and if you do it you will have to

add some more fuel. I fooled myself

lor years tilling up with the throttle

shut off. I thought I was saving fuel,

filling up with the throttle shut off.

You can't get something for nothing.

You have got to warm that water. If

you don't warm it before it goes in you

have got to warm it up after it goes in.

One of the most interesting things on
an engine is to shut the water off, when
you shut the throttle off, and when you

pull out see the steam gauge stay up

and drop back. That is what the pump
used to do. What we are asking the

enginemen to do with the injectors is

to put the water in the boiler about as

it went in with the pump, and we can

demonstrate to any engine crew that it

will save them leaky tubes."

The remedy recommended by Mr.

Wells for leaky boilers was the making
of efforts to maintain the boiler tem-

perature as uniform as possible, feed-

ing only when the engine was working
being much insisted on. In this con-

nection it is interesting to note recom-

mendations made in Locomotive En-

gine Running and Management, by

Augus Sinclair, published twenty-two
years ago. Under the heading of Feed-

ing the Boiler while working hard, Mr.

Sinclair wrote

:

"On a heavy grade one injector will

not supply all the water necessary

for steam-making, and the other is put

to work. This is generally done when
the slow, heavy pull begins and the

steam reaches near to the blowing-off

point. During the remainder of the as-

cent, the water is supplied as liberally

as it can be carried; and the top of the

grade finds the engine with a full boil-

er. This enables the engineer to pre-

serve a tolerably even boiler tempera-

ture; for in running down the long de-

scent which follows, where the engine

runs several miles without working
steam, the injectors can be shut off, and
sudden cooling of the boiler avoided.

The preservation of flues and fire box
sheets depends very much upon the

manner of feeding the water. Some
men are intensely careless in this mat-
ter. In climbing a grade, they let the

water run down till there is scarcely

enough left to cover the crown sheet

when they reach the summit. Then
they dash on the feed, and plunge cold

water into the hot boiler, which is then

peculiarly liable to be easily cooled

down, owing to the limited quantity of

hot water it contains. The fact of hav-

ing the steam shut off, greatly aggra-

vates the evil; for there is then no in-

tensity of heat passing through the

flues to counteract the chillmg effect of

the feed-water. If it is necessary to

feed while running with the steam shut

off, the blower should be kept going;

which will, in some measure, prevent

the change of temperature from being

dangerously sudden. There will prob-

ably be some loss from steam blowing

off, but this is the smaller of two evils.

"Engineers are not likely to feed the

boiler too lavsihly when working hard,

for the injection of cold water instantly

shows its effect by reducing the steam

pressure. But this is not the case when
lunning with the throttle closed. The
circulation in the boiler is then so slug-

gish, that the temperature of the water

may be reduced many degrees, while

the steam continues to show its highest

pressure.

"Writers on physical science tell us

that the temperature of water and

steam in a boiler is always the same,

and varies according to pressure; that,

at the atmosphere's pressure, water

boils at 212 degrees, and produces

steam of the same temperature. At 10

lbs. above the atmospheric pressure,

the water will not evaporate into steam

until it has reached a temperature of

240 degrees, and so on; as the pressure

increases, the temperature of water and

steam rises. But under all circum-

stances, while the water and steam re-

main in the same vessel, their tempera-

ture is the same. This is an acknowl-

edged law of physical science; yet every

locomotive engineer of reflection, who
has run on a hilly road, knows that cir-

cumstances daily happen where the law

does not hold good.

"A case where the conservative effect

of careful firing and feeding was strik-

ingly illustrated once came under the

author's notice. During the busiest

part of the season, the fire box of a

freight engine belonging to a western

road became so leaky that the engine

was really unfit for service. Engines,

like individuals, soon lose their reputa-

tion if they fail to perform their re-

quired duties for any length of time.

This engine, '29,' soon became the aver-

sion of trainmen. The loquacious brake-

man, w'ho can instruct every railroad

man how to conduct his business, but

is lame respecting his own work, got

presently to making big stories out of

the amazing quantity of water and coal

that '29' could get away with, and how
manv trains she would hold in the

course of a trip. The road was suffer-

ing from a plethora of freight and ex-

treme scarcity of engines; and on this

account the management was reluctant

to take this weakling into the shop. So
the master mechanic turned '29' over to

Engineer Macleay, who was running on
a branch where delays were not likely

to hold many trains. Mac deliberated

about taking his 'time' in preference to

the engine, which others had rejected,

but finally concluded to give the bad
one a fair trial. The first trip convinced

the somewhat observant engineer that

the tender fire box was peculiarly sus-

ceptible to the free use of the pump,
and to sudden changes of the fire's in-

tensity of heat. So he directed the fire-

man to fire as evenly as possible, never

to permit the grates to get bare enough
to let cold air pass through, to keep the

door closed except when firing, to avoid

violent shaking of the grates, and never

to throw more than two or three shov-

elfuls of coal into the fire box at one
time. His own method was, to feed

with persistent regularity, to go twice

over heavy parts of the division in pref-

erence to distressing the engine by let-

ting the water get low, and then filling

up rapidly. This system soon began
to tell on the improved condition of the

fire box. The result was that within a

month after taking the engine, Mac was
pulling full trains on time; and this he

continued to do for five months, till it

was found convenient to take the en-

gine in for rebuilding."

Mr. Wells maintains that permitting

cold air to strike the tubes or fire box
sheets through the open door or

through an open dump grate is not so

likely to cause leakage as the difference

of temperature inside the boiler. We
doubt this. At 200 lbs. gauge pressure

the heat of the steam or water inside the

boiler is 388° Fahr. Feed water may
be delivered at about 150°, making a

difference of about 238°, but it will not

get back to the flue sheet at any such-

temperature, so 200° dift'erence may be

considered a fair estimate.

Now, let us watch the work of the

fireman and of the fire dumper. The
engine is working hard with a fire box
temperature close to 300°, and a sudden
call for shutting off steam comes and
the fireman jerks open the fire door, let-

ting air that probably gets heated to

300° strike sheets and tubes. There is

a roaring fire in the furnace when the

clinker pit is reached and the fire clean-

er drops the dump grate and starts the

blower at its fullest blast. A sudden
change of temperature to steel produces

strenuous effects, no matter whether
the change is caused by cold air

or by cold water. The water will

make more persistent cooling than the

air, because it has greater capacity for

cooling than the lighter medium, but
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the extreme is very decidedly with the

air.

Standard Machine Screws.

At the December meeting of the So-

ciety of Mechanical Engineers, held in

New York, a committee entrusted with

the consideration of a standard for the

proportions for machine screws present-

ed their report. The Sellers or U. S.

form of thread having an inclined angle

of 60 degrees, and a truncated or flat por-

tion at the top and bottom of the thread

was recommended as the basic standard.

In machine screws the form is slightly

changed to one-eighth of the pitch at

the top and one-sixteenth of the pitch

at the bottom. All diameters are to be

expressed in decimals. A system of

gauges was adopted to represent the size

of a threaded tap before being fluted, each

standard gauge to be stamped in deci-

mals. The changes suggested are un-

important except in the matter of deci-

mals, and we doubt whether the working

machinist will take kindly to .4375 in-

stead of -iV. Life is too short to waste

it in recounting long decimals like

•84375 when 27/32 would suit.

As the A. M. S. M. E. never go be-

yond recommending standards, the ma-
chine screw matter is not altered in any

way.

(
Aluminum.

Scientists assert that the iron age

cannot last longer than two or three

centuries more. The demand for iron

is increasing while the supply is neces-

sarily diminishing. The present gener-

ation need not lose any sleep worrying

over the subject. Out of the grosser

elements of the earth ther- will always

undoubtedly be found all the materials

necessary for the requirements of the

ages to come. It is already practically

demonstrated that aluminum is much
more plentiful than any other metal,

and the difficulties that have hitherto

attended the gathering together of the

myriad metallic molecules out of the

particles of silicon in the common clay

where it is embedded are being grad-

ually overcome, and new methods of

the application of the forces of electric-

ity are already causing a sudden se-

gregation of the elusive atoms with the

probable result that aluminum may
soon serve the needs that are now sup-

plied by iron and copper.

Aluminum is much lighter, and, in

proportion to its weight, stronger than

iron. It is about three times lighter

than steel, and with a tensile strength

of 28,000 lbs. it has about the same re-

sistance to lateral strain as cast iron.

Under transverse stress it is not a very

rigid metal. It melts at 1,300° Fahren-

heit and can be readily welded. It is

very malleable and ductile. It loses

little or nothing by oxidization. It has

been found very suitable for surgical

instruments on account of withstanding

the action of organic secretions. As an

alloy it adds great strength and ductil-

ity to bronze. Ten or twelve ounces of

this metal put into a ton of steel adds

to the fine finish of the metal, and in

many ways and uses aluminum is al-

ready meeting the increasing nuiltiple.x

demands of advancing civilization.

Steamship "Carmania."

The success attending the first trip of

the new triple screw, turbine driven,

Cunard steamship "Carmania," which ar-

rived in New York last month, marks a

new era in ocean travel. It is the crown-

ing of a long series of experiments un-

dertaken to ensure absolute reliability.

This ship has the highest development

yet reached in any system of marine pro-

pulsion. It has at once demonstrated the

superiority of the turbine engine in ma-
rine service. The "Caronia," a sister ship

of the same size, equipped with the or-

dinary reciprocating machinery, had

reached the highest previous record, but

in point of economy of coal and water,

and in the rate of speed, and in facility

of turning, the result furnishes an im-

mediate decision in favor of the tur-

bine engines. The average gain is about

five per cent., while in degree of vibra-

tion the new ship is literally motionless.

The Cunard Company have shown
great enterprise and courage in fit-

ting turbine engines to one of

these great ships, and it is a

matter of general regret that Lord
Imeerclyde, who died recently, did not

live to see the success of the great step

which he inaugurated. Successful ex-

periments had been made with much
smaller vessels, the largest turbine pre-

viously used in one of the Allan line of

steamers weighing 78 tons, whereas the

low pressure turbine on the "Carmania"

weighs 340 tons. Some idea of the vast-

ness of these ships can be gained by

learning that 12.000 to.ns of steel are used

in their construction; most of it in plates

32 ft. in length, by sH ft. in width and

il4 ins. in thickness. The ships are 672

ft. in length by 72 ft. in breadth, with a

depth from the main deck to the keel of

52 ft. The officers and crew number

710. The ships furnish accommodation

for nearly 4,000 passengers.

The turbine engines of the "Carmania"

may be described as three revolving

drums 11 ft. in diameter by S'A ft. in

length, made of cast steel 2'/^ ins. in

thickness. These drums are fitted with

1,115,000 blades, upon which the steam

acts, causing the drum to revolve. These

blades are fitted with the greatest degree

of exactness, as the perfect balancing of

the rotors is essential to avoid vibration.

The drums are attached to the central

shaft by dished wheels enclosing the ends

of the drum, the wheels being keyed to

the main shafts, which are attached by
sections to the three propellors. Two
other ships are being built for the Cunard
line, and they will be fitted with four

turbines each, and a speed of over

twenty-five miles an hour is expected

from them,

Concerning Questions and Answers.

Our Department of Questions and

Answers is an important one, as may
be seen in this issue. We would urge

on our correspondents to be explicit in

their statements of conditions sur-

rounding the problems they submit to

us. Some of them remind us of an

engineer who complained to us that he

could not get his train away from the

station. He forgot, or he did not care

to tell us, how he managed to get there.

Accompanying data are of the utmost
importance. In the present list of

questions there are two in regard to the

horse power of engines. The piston

speed is not given, and we merely guess

at a train velocity of twenty miles an

hour. Possibly this is too high a speed

for a heavy switching engine.

We take the opportunity to remind
our correspondents who favor us with

questions that they should not look for

answers by return mail. We prefer,

except in rare cases, to answer through

our columns, so that the general reader

may share the benefit of such informa-

tion as may come through this source.

We invite questions on all subjects per-

taining to railway and locomotive en-

gineering, and ask that our correspond-
ents exercise a little patience in the ex-

pectation of answers.

Increase of Wages.

The new year has brought an increase

01 wages and a shortening of the hours

of labor to the employees of the Inter-

borough Rapid Transit Co. of New York.

This is good news at all times, and

especially to men who live in large

cities where the price of commodities

has increased much faster than the rate

of wages. We have had assurances

that an increase of wages would have

been made at a much earlier date but

for the ill-advised strike of the em-
ployees a year ago. There is always

much more to be gained by appealing

to the moral sense of the management
than by engaging in stupid attempts at

crushing a great corporation.

Mr. Frank Hedley, the general man-
ager, has always shown a kindly dispo-

sition toward the employees, and recent-

ly reinstated a number of old employees

who had learned by bitter experience

that it is no light thing to give up the

occupation of a lifetime and begin to

look for new employment. Men who
have passed the meridian of life should

think twice before placing themselves
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outside of the employment in wliicli

they have grown up, and the lesson

learned by the employees of the Inter-

borough roads will not soon be forgot-

ten.

Quid pro Quo.

In dealing with the tendency to go to

extremes in the anti-pass crusade, the

New York Commercial quotes an execu-

tive ofiicer of one of the eastern lines,

who, when spoken to about refusing

the exchange of courtesies between

newspapers and railroads, said:

"I am not, and never have been, in

sympathy with the cutting off of news-

papers, as has been done by some roads.

There is no call for it, and the action is

beyond the demands involved. As be-

tween the railroads and the newspapers,

it is a fair exchange—a trade in which

the money consideration may be artifi-

cial, but it is there, just the same, with

the balance, as a rule, very largely in

favor of the railroads. They get more
than they give, because the newspapers

are so constantly doing for them so

much that is unsolicited, but often ex-

ceedingly welcome, sometimes saving

or giving to the roads what is equiva-

lent to thousands of dollars—according

them what money cannot buy, and ben-

efits very valuable to properties and

profitable to the companies. For this

reason our people are disposed to make
the most liberal exchange contracts

possible."

it also contains suggestions on the safe

installation of explosive motive power.

The book closes with a list of the leading

gas and oil engine manufacturers of the

United States and Canada, and, what is

more, their addresses are given. There

is also a list of U. S. patents issued on

gas, gasoline and oil engines and their

adjuncts. This is complete from 1875

to the present time. The book also con-

tains a comprehensive index alphabet-

ically arranged.

Practical Pattern Making, by F. W.
Barrows. Published by the Norman
W. Henley Publishing Company,

New York, 1905. Price, $2.00.

The author of this book is a pattern

maker of thirty years' experience and

the book is a practical treatise on the

art of wood and metal pattern making.

Staten Island Rapid Transit Notes.

There are few railroad shops so finely

situated as are the shops of the S. I.

R. T. at Clifton, Staten Island. From
the shop windows the Atlantic steamers

can be seen passing and repassing. Bat-

tleships and pleasure yachts are an-

chored side by side, and blasts of music

float over the shining waters.

Outside is a fairyland, but inside the

mechanics are busy keeping the 36 lo-

comotives in perfect trim for the grow-

ing traffic that is changing the quiet

fields of Staten Island into a spreading

city. Mr. J. H. Clark, the master me-

chanic, is an eastern man, a skilled en-

gineer of wide experience. Since taking

charge he has rebuilt five locomotives

of a new type. They somewhat resem-

ble the Forney type formerly used on

Book Notices.

Gas, Gasoline and Oil Engines. By
Gardner D. Hiscox, M.E. Published

by the Norman W. Henley Publishing

Company, New York, 1905. Price,

$2.50.

This book is now in its fifteenth edi-

tion and has been revised and consid-

erably enlarged. It treats in a very

comprehensive way of the construction,

installation, operation and maintenance

of gas, gasoline and crude petroleum

engines as manufactured in this country.

It takes in the subject of explosive mo-
tors for stationary, marine and vehicle

power, and shows illustrations of parts

and tabulated sizes and gives instructions

as to the care and running of these ma-

chines.

Electrical ignition as secured by induc-

tion coil or by jump spark is explained

and illustrated, with information on

economy and power tests and also on

the erection of power plants. The subject

of producer and suction gases is handled

in a way that cannot fail to be a great

help to those interested in this branch

of the subject. A valuable feature of the

book is that it gives in full the rules

and regulations of the Board of Fire

Underwriters as regards the installation

and management of gasoline motors, and

TYPE OF LOCOMOTIVE ON Till-; SIATEN ISI.A.ND R.\I>ID TR.\NS1T R. R.

It has 325 pages and is fully il-

lustrated throughout and has a good

index. It contains a detailed descrip-

tion of the proper materials to use and

the tools to fashion the pattern with.

A portion of the book is devoted to

rules, formulas and tables, and it con-

tains some simple and original direc-

tions for finding the weight of castings,

both from the pattern and from the

drawing. Some new and very practi-

cal formulas for estimating weights are

given.

In the lart part are to be found some

good suggestions for keepincr down the

cost of making patterns and checking

the cost. A system of making patterns

is stated and a scheme for writing up a

card record of patterns is also given.

The book concludes with practical sug-

gestions for keeping an inventory and

valuation of patterns.

the New York elevated railroad, but are

much heavier. They are fitted with wide

fire boxes adapted for burning small

coal, and some of them have saved their

own price in coal already.

The accompanying illustration shows

the general features of these engines.

Their weight is about 96,000 lbs., the

length, including tender. 38 ft., and

height from rail to top of smokestack,

12 ft. 6 in. The diameter of the shell

of the boiler is 45 ins., the fire box be-

mg 72 ins. in length, 66 ins. in width and

42^ ins. in height. There are 144 flues

2 ins. in diameter, and the boiler is ad-

justed to a working pressure of 160 lbs

The cylinders are 14 ins. by 22 ins., the

valves being of the balanced Richard-

son type. The driving wheels are SO

ins. in diameter, 7 ft. from center to

center. The locomotives are furnished

with a double set of Earae's vacuum
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brakes, and the engines have a tractive

efifort of over ll,ooo lbs., and are alto-

gether admirably adapted for suburban

traffic.

We observed several clever devices in

operation in the machine shop. In re-

moving worn tires the rims are gener-

ally heated by gas jets, or open hearths,

at considerable expense. Here the

Vkfheels are slightly raised by blocking

up the axle, a double-flanged shield is

fastened around the half of the tire, and

at one end of the shield a jet of crude

oil and a blast of compressed air is ad-

mitted. A torch is applied and with an

adjustment of the oil and air valves a

fierce flame encircles the wheel. In

twenty minutes the tire was tapped off

easily, and meanwhile an extra shield

had been adjusted to the other tire and

the operation went on without loss of

time and at very small cost.

Driving boxes also, when worn later-

ally, are generally reinforced with plates

held by countersunk tap bolts. Here

the box was put in the lathe and a dove-

tailed recess was cut about four inches

in width in the middle of which there

was cut another smaller dovetailed re-

cess. The box was then sent to the

brass shop and the double recess filled

with molten brass. When cool any

shrinkage was readily made up by a few

blows of a hammer and trimmed off in

the lathe. The box is as good as new,

not one of the added pieces has ever

moved.

It may be added that in addition to

the locomotives there are several tug-

boats, 22 car floats, 3 steam lighters, be-

sides extensive dock machinery which

are all kept in repair at the company's

works at Clifton.

Short Stop.

There is a man in the Wilmington,

Del., shops of the Pennsylvania Rail-

road who believes in brakes. Oh, well,

you say, that's nothing; the Westing-

house and the New York Air Brake peo-

ple believe in brakes until further or-

ders. Yes, but this man believes in hand

brakes and the way that he shows it is

beyond dispute.

He works on a Bett's horizontal bor-

ing mill which is driven by an electric

motor mounted on the machine. Among
other things, he bores driving box brass-

es, engine truck brasses and cellar edges,

also rocker arm brasses, driver brake

cylinders, driver brake fulcrums, stuf-

fing boxes for valve stems when re-

quired, and other things too numerous

to mention; and he believes in brakes.

His electric motor is a high speed af-

fair, and when at work spins round with

a merry hum while the mill revolves

sedately at the required speed for the

work in hand, and everything is lovely

until it comes to making a stop. Even

then things continue to be as lovely as

they are when in full blast.

Our illustration, sketched from life, by

our own artist, as the daily papers say,

shows that on the projecting end of the

motor spindle, an 8 in. pulley with a

lJ4 in. face, has been keyed, and this

little wheel turns as fast as the electric

motor runs. Upon one side of the ma-

chine is bolted a simple upright bracket,

the top of which is the fulcrum of a lever.

One end of the lever is a handle, and

the other bent into a curve to fit the

little pulley, passes under it, and ex-

tends beyond. Its extreme end is

weighted just sufficiently to keep the

curved portion of the. lever from rub-

bing on the 8 in. pulley. The curved

part of the lever is shod with a piece of

discarded leather belting and this is the

device which makes the short stop.

When a piece of work is finished up

in good workmanlike style, the power
is shut off, but the motor keeps on spin-

ning round with the stored up energy,

which is sometimes called momentum.
Left to itself the motor would make a

means of some advertising posters, a few-

rhyming verses and the moving-picture

machine, a character which is quite as

real as any which live in the pages of

a novel.

Miss Phoebe Snow is a real person to

us all, and the only reason why she is

not on the payroll of the Lackawanna
is because she ranks with the characters

in fiction, and is only impersonated by

the pretty artists' model, as an actor

might impersonate Julius Caesar or

Henry V. If you want to see Miss

Snow alive and going through her part

you ought to take in some one of F. F.

Proctor's four New York theaters and

see her on a D., L. & W. train before

the footlights.

Her latest appearance is in a series of

very clever moving pictures, taken by

what is called the Kinetograph depart-

ment of the Edison Manufacturing

Company, of New York. Each one of

the series is preceded by a short ex-

planatory verse. Miss Snow is, first of

all, found riding in the cab of a fast

express engine on the road of anthracite.

Motor

Lev er rr^T
IMPROVISED HAND BRAKK ON ELECTRIC MOTOR.

good many turns after the current had

been shut off, and the boring mill

would revolve 19 useless times, although

the tool had been withdrawn and the

cut finished. This means a loss of

time, and to a piece-work man that is

intolerable. The application of the

hand brake here described reduces the

useless revolutions from 19 to less than

one; in fact, to three-quarters of a turn,

and the mill makes a short stop, and

so time is saved and wear and tear re-

duced.

Creation of a Character.

When a' famous writer makes you feel

that you know some person quite as

well as if he was alive and as if you

were personally acquainted with him, the

author is said to have created the char-

acter. Such a creation Dickens pro-

duced when he described the inimitable

Sam Weller, and such a character Conan

Doyle gave us when he told of the mar-

velous detective work of Sherlock

Holmes. It has, however, been reserved

for Mr. W. P. Colton to produce, by

and as the train sweeps by she waves her

hand to the spectators in parquette and

galleries. The next one shows the

famous Delaware Water Gap, and

Phoebe is seen in her smart white skirt

and stylish hat, standing on the observa-

tion end of a parlor car. This scene is

particularly good, the trees and foliage

stand out with remarkable distinctness,

while over all there is that peculiar blue

tone of color which the shadows cast

by moonlight always give. Following

this is the dining car scene, where the

fair traveler fares well on the fare pro-

vided by the Lackawanna. The last

picture shows Miss Phoebe coming for-

ward to greet the engineer who is "oil-

ing round," and here there is no make-

up and no fiction. By his gesture he

says as plainly as words could say that

he dare not soil her dainty glove with

his oily hand, but Miss Snow is not to

be put off in that way, and so the man
of the throttle uses up a piece of the com-

pany's waste in the good cause and gives

her a hearty and good-humored hand-

shake.
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Our Correspondence School.
tn Ihls department we propose glvlog the Information that will enable trainmen to pass the examinations they are sublccted to before belni^

pramoted. If any of our students fall to understsnd any piirt of the instructions, we will gladly try to make them plainer if they write to

us. All letters intended for Our Correspondence School ou^ht to be addressed to Department E.

Utilizing Our Educational Course.

In the course of a private letter, the

superintendent of a well known railroad

recently wrote to the editor of Railway
AND Locomotive Engineering :

"Referring to our recent conversation

in regard to the educational class recent-

ly formed by our employees for the pro-

motion of their welfare, and, incidentally,

the company's. I beg to advise you that

our employees are largely subscribers

to your paper, and in getting hold of

your first number that outlined the de-

tails of your correspondence school, it

occurred to them that it would be a very

good idea to form a class and use your

instruction papers for the purpose of

questions and answers and general in-

formation. The time that the class was
formed, I was in the employ of this

company as master mechanic, and the

class asked me to act as instructor,

which I did. We took your list of ques-

tions and began by asking question No.

I, and so on, getting an expression or

answer from each member of the class,

using your answers as authority.

"Personally, I can say that we obtain-

ed very gratifying results, and I was

greatly surprised at the manner in which

our men took up the subject. The class

is still in existence and they are using

your journal from month to month for

this purpose. Our company is strongly

supporting them in their efforts, and I

feel that Railway and Locomotive En-
gineering has been a great benefit to

both company and men, and I want to

personally thank you for incorporating

this feature in your paper.

"I am satisfied that every engineman

and railway employee will be greatly

benefited by studying this course. I

also wish to thank you for the cour-

tesies and kind wishes which you ex-

pressed to me at my last visit to your

oflfice. and to assure you that Railway
and LocoMOTrvE Engineering, as well as

all your publications, are well taken

care of on our road."

First Series—Continued.

41. What usually is the cause for steam

being wasted from the safety valve?

A.—Injudicious firing, or want of co-

operation between engineer and fire-

man.

42. What is the estimated waste of coal

for each minute the safety valve is

open?

A.—From 15 to 20 lbs.

A systematic test was made of an

engine with about 1,200 sq. ft, of heating

surface and 27 sq. ft. of grate area to

ascertain the volume of steam wasted

through the safety valve. It was found

to be 91 lbs. of water per minute. As
each pound of coal burned will evaporate

about 5 lbs. of water, the waste of coal

in that case would be about 15 lbs. per

minute.

43. What should be done to prevent

waste of steam through the safety

valves?

A.—The firing should be so regulated

when the engine is working that the

steam will not rise to the blowing-off

point; when steam has to be shut off

unexpectedly blowing off may be pre-

vented by closing the dampers, open-

ing the fire box door a little and keeping

the injector going. The surplus steam

may also be blown back into the water

tank.

44. What should be the condition of

the fire on arriving at a station where

a stop i\ tn he made?

AN OLD MAIN LINER NOW RELEGATELl
TO A BRANCH.

A.—Bright and clear, so that little

smoke will flow from the stack. There
must be sufficient fire on the grates to

build on when the engine is started.

45. How should you build up the fire

when at stations in order to avoid black

smoke?
A.—By putting in small quantities of

coal at a time at short intervals and
permitting the charges to burn bright.

46. What should be the condition of

the fire when passing over the summit
of a long grade?

A.—It should be burned down as low
as the requirements of steam making
will permit.

47. If the injector is to be used after

passing over summit, how should the

fire be maintained?

A.—The fire ought to be maintained

bright and the blower kept in use to

create some circulation in the water of

the boiler.

48. Is it advisable to take advantage

of every opportunity to store in the

boiler as much water as possible?

A.— It is.

49. Why is it that if there is a thin

fire with a hole in it, the steam pressure

will fall at once?

A.—Because cold air passes through

the hole and has a chilling effect upon
the boiler.

50. What would be the result of start-

ing a heavy train with too thin a fire

upon the grates?

A.—Delay for want of steam.

51. How deep a fire should be car-

ried?

A.—It should be no deeper than nec-

essary to make the required steam. The
kind of fire box and the work to be

done would influence the proper depth

of fire.

52. Where should the coal, as a rule,

be placed in the fire box?

A.—It ought to be placed evenly over

the entire surface of the grates.

53. Is rapid firing advisable?

A.—No. Not the rapid firing that puts

a heavy charge of fresh coal quickly in-

to the fire box. The rapid action that

puts a scoopful of coal where it belongs

having the door open as short a time

as possible is commendable.

54. When and for what purpose is the

use of rake on the fire bed allowable?

A.—When the surface of the fire is

coking so that combustion is obstruct-

ed.

55. Within what limits may steam pres-

sure be allowed to vary, and why?

A.—When an engine is working the

steam pressure ought to be kept as uni-

form as possible short of blowing off

pressure. When approaching stations

the steam pressure should be reduced

sufliciently to prevent blowing off.

56. Is it advisable to raise steam rapid-

ly?

A.—Not if it cap be avoided without

causing delay. Rapid raising of steam.

especially from cold water, puts des-

tructive strains upon the boiler sheets.

57. Has improper firing any tendency

to cause tubes to leak? How?
A.—It has. Improper firing causes

wide variations in the temperature of

the fire box. and sudden reduction of

temperature causes the tubes to con-

tract and leak.

58. What would you consider abuse

of a boiler?

A.—Intermittent firing, causing fluctu-

ating variations of fire box temperature,

cooling by means of an open fire box



72 RAILWAY AND LOCOMOTIVE ENGINEERING February, 1906.

door and interiiiiuent boiler feeding.

Feeding the boiler rapidly when steam is

shut off abuses the boiler.

59. How would you take care of a

boiler with leaky tubes or fire box?

A.—Maintain the temperature as

evenly as possible by uniform firing and

boiler feeding. I should avoid feeding

when steam was shut off.

60. What are the advantages of an

arch in the locomotive fire box?

A.—It tends to keep the temperature

of the fire box uniform; it prevents cold

air from passing directly into the tubes,

and it lengthens the journey of the fire

gases on their way to the tubes. The

arch acts also to some extent as a spark

arrester.

61. Why is it very important that coal

should be broken so that it will not be

larger than an ordinary sized apple, be-

fore being put into the fire box?

A.—Because in that condition it pro-

vides the best surface for ignition and

provides the proper openings for emis-

sion and mixture of the fuel gases.

shake, and when should they be shaken?

A.—To break up the clinkers and ashes

that close up the grate openings and re-

strict the supply of air. The grates

should be shaken very lightly as soon

as the fire shows that air is too much

restricted. With some kinds of coal the

grates must be moved frequently to pre-

vent them from "sticking," a condition

caused by fused clinker.

67. Why should grates not be shaken

too frequently?

A.—Because good fuel would be wast-

ed and the ash pan prematurely filkd

with danger of burning the grates.

68. Is it a fireman's duty to avoid

filling up the ash pan too full?

A.—Certainly it is.

69. Is it permissible to dump ashes or

fire over road crossings, switches or

around stations?

A.—It is not.

70. Is it objectionable to fill the tanks

too full or spill water at stand pipes or

water tanks?

A.— It is a very objectionable and dan-

LIME ROCK R.MLROAD, 0-4^ ENGINE ON A TEMPORARY TRESTLE.

62. When and why should you wet the

coal in the tender?

A.—As soon as the supply of coal

has been put upon the tender. The

wetting is done to keep down the dust.

It also tends to keep the mass of fine

coal together and prevents it from being

drawn into the tubes by the suction of

the exhaust.

63. Should coal be allowed to lie on

the deck and fall out of the gangway?

A.—Certainly not.

64. Do you understand that the coal

used on the locomotive is property and

represents money invested by the com-

pany?

A.—I do.

65. What are the advantages of a large

grate surface?

A.—It permits of slower combustion

than would be practicable with smaller

grate surface and slow combustion under

proper restrictions promotes economy of

fuel.

66. Why are the grates made to

gerous practice, and should be avoided.

71. What are the duties of a fireman

on arriving at a terminal?

A.—The answer to this question will

vary according to the rules of the par-

ticular road.

72. Is the engineer responsible for the

fireman's conduct while on duty and the

manner in which the fireman's duties

are performed?

A.—He is.

GENERAL

Questions Answered

PISTON OR D-SLIDE VALVE.

(9) O. D. C, of Kingston, N. Y.,

w rites :

Will you kindly tell me why it is that

the Schenectady cross compound loco-

motives are built with a slide valve on

low pressure cylinder and a piston valve

on high pressure cylinder? I have

looked all through my file of Railway
AND Locomotive Engineering, but fail

to find an answer to the question. A.

—

We believe it is for the same reason

that a slide valve is frequently used

next the low pressure by builders of

marine engines, because it does not

leak steam so readily as a piston valve

does. It may also be that a slide valve

steam chest takes less room than a pis-

ton valve steam chest of the same ca-

pacity, and is freer in drifting.

HOT CROWN SHEET.

(10) Inquirer, of Albuquerque, N.

M., writes :

Is it possible for an oil burning en-

gine, running short of water and

scorching crown sheet sufficiently to

cause the loosening of several button

head radial staybolts, to keep from

leaking or show any signs of leaking

until after engine reaches terminal and

cooled down? Engine under pressure

of 200 or 225 lbs. of steam. Claim is

made that leak would not show up until

contraction took place, the pressure

holding sheet down to bolts in proper

position. A.—We think it quite likely

that leakage would not begin until the

boiler cooled. One time that the writer

was working a train along in heavy

snow the engine began to prime water

very quietly. When he noticed the

water passing through the stack, the

engineer pulled the injector full open,

then jumped down and looked into the

fire box, and found the crown sheet was
red. Leakage of the crown bolts did

not begin until the boiler cooled down.

leaking throttle valve.

(11) F. R. U., of Seattle, Wash.,

writes

:

I have had trouble with a leaking

throttle valve. The night foreman says

it must be the dry pipe joint. How can

you tell without taking the pipes apart?

A.—A leak in the throttle valve will al-

ways show dry steam, whereas a leak

in the dry pipe will show more or less

water, as it is near the water line. When
r.n opportunity occurs the dry pipe can

be entirely submerged in water, leaving

the throttle valve dry, when a leak in

the dry pipe will show water readily.

heated eccentric strap.

(12) W. T., of Burlington, Vt.,

writes

:

The eccentric straps seem to be giv-

ing us more trouble than ever this win-

ter. What is the best thing to do when
a strap begins heating? A.—When you

have a chance to stop the engine slack-

en the bolts holding the two parts of

the eccentric strap together. Put in an

extra tin liner or two, which you should

have with you, but if not, stiff paper

will do. Tighten the bolts again to

avoid rattling, and oil the eccentric
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thoroughly, adding a good supply of

graphite. If the eccentric straps are of

cast iron, they should not be cooled with

water. When a strap is heated it is

safer to run the engine with the short-

est possible stroke of the valve, the

long stroke puts greater stress upon

the valve straps.

VARIABLE SIZE OK OIL DROPS.

(13) W. K., of Omaha, Neb., writes:

Will you kindly explain why some

drops of oil are larger than others

when fed through a lubricator? I no-

tice when we feed one kind of oil the

drops are small; while with other kinds

fed through the same lubricator the

drops are twice as large. A.—The vari-

ation in size of oil drops is due to the

properties of the different oils, the

greater the specific gravity or weight

of an oil, the thicker it will be. The
variation in size is influenced by both

weight and thickness, heavy, thick oils

producing large drops, and light, thin

oils small drops. Heavy, thick oils are

more sticky than thin oils and have a

greater tendency to adhere to surround-

ing surfaces, and have a less tendency

to rise through the column of water in

the lubricator glass than do the drops

from thick oils, and consequently grow
larger before there is sufficient force

developed to detach them from the lu-

bricator feed plug.

DRIVING BOX CELLAR.

(14) J. M., of Scranton, Pa., writes:

I was much interested in the story in

your December issue of a conductor

who showed an engineer how to take

down an oil cellar. Please tell me the

best way to lower a cellar of the ordi-

nary kind, as I have had much trouble

with several when the boxes were

slightly heated, and it was necessary to

repack the boxes. A.—A simple device

can be made of two pieces of three-

eight round iron. The pieces are bent

at one end so that they will enter near-

ly one inch into the bolt holes of the

cellar. The other ends to be turned up

as hooks to which a short piece of

chain can readily be attached. A bar

can then be put through the spokes of

the wheel and the box pulled down as

far as required.

I
SLIPPERY RAILS.

(is) J. G., of Long Island City,

N. Y., writes

:

Is it best to keep a small stream of

sand running all the time on slippery

rails, or to open the sand valve now
and then? A.—Some engines are fitted

with pneumatic Sanders, and a fine

stream of sand can be maintained with-

out great loss of sand; but with com-
mon sand valves, such a fine flow is im-

possible, and fairly good results can be

obtained by occasionally opening and
shutting the valves. A certain amount

of sand will adhere to the wheels and

aid the adhesion to the rails, and a

short opening of the sand valve three

or four times in a mile will help over

the slipperiest track. It is a matter in

which no exact rule can be given, one

must be guided according to the con-

ditions.

(16) J. R. P., of North Madison,

Ind., writes:

1. What is the horse power of a loco-

motive weighing 143,000 lbs., cylinders

22x28 ins., driving wheels 50 ins. in di-

ameter, 160 lbs. pressure, 8 wheels and

all drivers? A.—At a velocity of 135

revolutions per minute, or 20 miles per

hour, the locomotive will develop 960

h.p.

2. What is the horse power of a lo-

comotive weighing 149,600 lbs., cylin-

ders 20x24 ins., drivers 46 ins., 140 lbs.

?!team pressure. 8 wheels and all dri-

2. Would the pull on front drawbar

of the second engine in any way aflfect

the free movement of the engine truck

that would be liable to cause derailment

to second engine any more than if there

was only one engine on the train? A.

—

The element of flexibility in a ten-wheel

engine, that is, one with a four-wheel

truck and six driving wheels, cannot in

any way be disturbed by drawbar pull.

A ten-wheel engine when poorly de-

signed or with weight badly distributed

is not a safe engine at high speeds. If

there is too little weight on the truck

it cannot guide the engine properly

round curves or through switches, and

there is liability to derailment. A double

header, so called, is always much safer

than trains having one engine in front

and one behind. This can be illustrated

by observing how readily a chain can

be pulled in a straight line and how

BRIDGE WRECKED BY DY-NAMITE AT NORVAL'S POINT. SOLTH AFRICA.

vers? A.—At 20 miles an hour, or 146

revolutions per minute, the horse power

would be 635.

The simplest and best methods of cal-

culating horse power will be found at

pages 285-293 in "Twentieth Century

Locomotives," published by the Angus
Sinclair Co.

(17) W. P., of Calgary, writes:

I. Is it considered good practice to

double head lo-wheel engines weighing

from 65 to 85 tons on passenger trains

running at a speed of from 35 to 50

miles per hour? A.—The practice of

double heading should be resorted to

only under stress of necessity. Many oc-

casions arise, especially during winter,

when two engines are necessary to take

a train through snow drifts. Under
such conditions the speed is not gener-

ally maintained at the highest.

easily it will buckle if an attempt is made

to push it. In all double headers the

stronger engine should be in front and

the two engine crews should be thor-

oughly in touch with each other, working

the engines as harmoniously as possi-

ble BLOW IN CROSS COMPOUNDS.

(18) C. J. W., of Danville. 111.,

writes

:

Please give me a good way to locate

;i blow in a cross compound. A—Blows

in cross compounds are located the

same as in simple engines except that

steam from the starting valve must be

used for the low pressure cylinder. To
test for blows of valves or pistons,

place the engine on the quarter and

block the driving wheels. Place reverse

lever in center notch, which will make
the valve cover both points. Open the

cylinder cocks and open the throttle a



74 RAILWAY AND LOCOMOTIVE ENGINEERING February, 1906.

little. If steam appears at tlie cylin-

der cocks, the valve 011 that side is leak-

ing. To test the piston, move the re-

verse lever to full gear and apply steam.

If the packing is blowing steam will

blow out of both cylinder cocks. Test
the other side of the engine in the same
way. There is a difference in the sound
of a piston packing and a valve blow
that can readily be distinguished by a

practiced ear. A valve leaks with a

whistling sound, the piston with a sub-
dued roar. Every fireman ought to

have the engine tell him the differ-

ence in the two blows. The sound can
best be heard when the furnace door is

open.

HE.\T WITHOUT LIGHT.

(19) Inquirer, of Kansas City, Mo.,

writes

:

The books on combustion that I have
read say that combustion is the uniting

of two elements, carbon and oxygen, and
that the combustion always produces
light and heat. Something I read in

Railway and Locomotive Engineering
years ago makes me think that light is

not always present in combustion. How
is it? A.—In the rapid chemical action

seen in an active fire, light and heat
result, but there are instances of slow
combustion where no light is produced.
The rotting of wood is a species of slow
combustion when no light is given out.

The oxidation of various substances such
as the rusting of iron produces heat
without light. An interesting experi-

ment to show combustion without light

is to mix half a pound of powdered sul-

phur with the same weight of iron fil-

ings. Mix them well and put it in a

hole in the ground. Cover it up well

and pour on some water. Very soon the
mass heats, raises up the earth and
pours forth sulphurous vapor.

injector trouble.

(20) J. R. B. writes:

What will cause a brand new Ohio
injector not to prime with tank hose in

good condition, strainer clean, and boil-

er checks in good condition? This in-

jector came new with the engine from
the locomotive works, and we have had
the same trouble ever since the engine
came here. I oiled injector and it did
pretty fair for a few hours, then it won't
prime at all or else we blow the steam
back in the tank. A.—Assuming that

there is plenty of water in the tank,

that the tank valves are wide open and
that the injector is located as low on
the boiler as it is convenient to have
it, we should attribute its failure to

prime satisfactorily to one, or to sev-
eral combined, of the following causes

:

Leaky steam throttle; leaky tank hose
connection, leaky connection between
feed pipe and injector body. A leaky
steam throttle will heat the water in

the feed pipe so that when an attempt

is made to prime it, a vapor will rise

from the surface of the hot water that

will prevent a vacuum from being read-

ily formed; a very slight air leak around
the hose connections, provided the wa-
ter is low in the tank, will often make
it difficult for an injector to prime. But
a slight leak at the union nut between
the injector body and the feed pipe will

almost always prove very annoying in

the attempt to prime the injector, and
because of its close proximity to the

injector priming nozzle, will often make
it almost impossible to do so. Injec-

tor nozzles not in line, loose or not

properly proportioned will cause an in-

jector to work badly.

BOILER explosions.

(21) J. B., of Altoona, Pa., writes:

Two recent boiler explosions oc-

curred while the locomotives were
standing still. Is there any extra dan-

ger in allowing boilers to stand for

some time under a high pressure of

steam? A.—It is a singular phenom-
enon that water that has been heated in

a boiler and allowed to cool can be
heated again considerably above the

boiling point before ebullition or bub-

bling will take place. This superheated

water will burst at once into a violent

state of ebullition if the vessel contain-

ing it is subjected to a sudden shock.

The experiment can be tried in the open
air with water that has been boiled pre-

viously, and, when sufficiently heated.

a sudden dip of the finger or other dis-

turbance will start the water boiling

with the suddenness of an explosion.

In view of these facts the conclusions

in regard to some boiler explosions are

that the water in the boiler having be-

come superheated, on the throttle valve

being suddenly opened, the escaping

steam causes a disturbance of the water
resulting in a sudden ebullition and con-

sequent increase of pressure, which, act-

ing like a blow on the sheets, an explo-

sion occurs at some weak section of the

boiler where there may be a number of

fractured stay bolts.

Electrification of St. Clair Tunnel.

Tiie announcement has been given

out by the Grand Trunk Railway Sys-

tem that arrangements have been made
for the adoption of electric traction in

the St. Clair Tunnel, the contract for

which has been awarded to the West-
inghouse Electric and Manufacturing
Company; the work to be started at

once and brought to completion as

quickly as possible. The system that

will be adopted is known as the alter-

nating current system with overhead
conductors—the conductors in the in-

terior of the tunnel being placed upon
the walls, and in the railway yards they
will be supported by steel bridges. The

trains will be operated by alternating

current locomotives, capable of hauling

a passenger train on the grade at the

rate of 20 to 25 miles an hour, and a

freight train of 1,000 tons at the rate of

ten miles an hour. The interior of the

tunnel and the yards on both the Unit-

ed States and Canada sides of the St.

Clair river will be lighted by electricity

from the power that will be generated
in the extensive power house that it

will be necessary to erect.

The length of the tunnel proper is

6,025 ft> and of the open portals or ap-

proaches, 5,603 ft. additional, or more
than two miles in all, one of the long-

est sub-marine tunnels in the world. It

is a continuous iron tube, 19 ft. 10 ins.

in diameter, put together in sections as

the work of boring proceeded, and fi-

nally bolted together, the total weight

of the iron aggregating 56,000,000 lbs.

The work was commenced in Sep-

tember, 1888, and it was opened for

freight traffic in October, 1891; a little

more than three years being required

for its completion. Passenger trains

began running through it December 7,

1891. It cost $2,700,000.

Teaching by Mail.

Correspondence schools for the in-

struction of workmen and others en-

gaged in daily labor have been remarka-

bly successful, and are supplementing the

school education of thousands of per-

sons. When the instruction is so im-

parted that the student acquires knowl-
edge likely to increase the value of his

services, it is of the practical kind that

readily appeals to people of common
sense. When the instruction of a cor-

respondence school, however, is so for-

mulated and arranged that it proposes

educating the student to be a teacher of

the higher branches of the business

taught, it is going over the heads of

the multitude and only a very small per-

centage of those who enter the course

will persist in following it to the end.

A far reaching, comprehensive course of

study is prepared so that a high price

can be charged for the lessons.

We claim that the educational course

given in Railway and Locomotive En-
gineering is more satisfactory than the

more elaborate courses of the high

priced correspondence schools because it

is simple and within the grasp of an or-

dinary man. Being simple, the mastery

of the course will be persisted in by
many students and the practical things

they learn will increase the value of their

services.

Any kind of business which pays more
than ten per cent, annually is robbing

some interests. It is generally their help,

and every case of the kind leaves a

prophet crying in the wilderness. "Let

U'; become a nation of Socialists."
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Air Brake Department.
CONDUCTED BY J. P. KELLY.

New W. A. B. Equipment.

In this number wc begin the scries of

articles which will illustrate and de-

scribe the Westinghouse new air brake

equipment, for all classes of engines

and cars which are now in actual opera-

tion in all kinds of train service. We
shall begin witli the engine and tender

apparatus, since this is the part of the

equipment with which the majority of

our readers, no doubt, will come first

in contact.

The principal parts of this apparatus,

already becoming familiarly known as

the return pipe conducts the air to the

engineer's automatic brake valve and to

the engineer's independent brake valve,

the return pipe being divided into three

branches so as to provide two connec-

tions for the automatic brake valve and

one for the independent brake valve.

One branch of the automatic brake

valve return pipe provides a direct

passage for main reservoir air to flow

through to the engineer's automatic

brake valve, and the port in the brake

valve to which this branch connects is

so controlled by the rotary as to con-

to the air gauge red hand, which indi-

cates at all times the main reservoir

pressure.

The independent brake valve branch

of the return pipe also has a feed valve

placed in it, which regulates the pres-

sure to the proper amount required in

independent, or straight air, brake ap-

plications.

Between this feed valve and the in-

dependent brake valve the train air sig-

nal pipe connection is made. In the

train air signal pipe there is a com-

bined strainer and check valve, the
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FIG. 1. DIAGRAM OK COMBINED AUTOMATIC AND STRAIGHT AIR BRAKE EQUIPMENT FOR LOCOMOTIVE AND TENDER.

the ET equipment, are shown in the

half-tone engravings. They are the en-

gineer's automatic brake valve, the au-

tomatic K feed valve, and the distrib-

uting valve. The parts of the present

standard equipment which are displaced

by the distributing valve are shown on

the following page.

The piping diagram. Fig. i, illustrates

clearly the manner in which the various

parts of this improved equipment are

arranged upon the locomotive and the

tender.

Commencing with the air pump, it

will be observed that the compressed

air is conducted to the main reservoir

in the usual manner through the dis-

charge pipe. From the main reservoir

nect it directly with the brake pipe only

in train brake release position. From
this it will be seen that main reservoir

air can flow direct to the brake pipe

when the automatic brake valve handle

is in train brake release position only.

The other branch has the automatic K
feed valve placed in it, and it is con-

nected to a port in the automatic brake

valve so controlled by the rotary that

it supplies air to the brake pipe only

when the handle is in running position.

In this manner the required proper

brake pipe pressure is provided for,

both in train brake release and in run-

ning positions.

Out of the direct main reservoir brake

valve connection a smaller pipe leads

strainer to keep dirt out of the signal

pipe, and the check valve to prevent

backward flow of air to the independent

brake valve. By this arrangement it

will be observed that one feed valve is

made to do duty both for the inde-

pendent brake valve and for the train

air signal, since both use practically the

same pressure.

The automatic brake valve has the

usual brake pipe equalizing reservoir

and brake pipe air gauge connections,

and in addition a pipe connection to the

independent brake valve.

This latter connection, plainly shown
on the diagram, is for the purpose of

providing means whereby, in cases of

double heading, the second engineer can
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release his brakes independently of the

leading engineer and without affecting

any of the other brakes in the train,

something that it is desirable to do

when there is danger of overheating

tires and in cases of wheel sliding. He
can also apply the engine and tender

brakes without applying the others on

the train, independently of the head

engineer.

To the distributing valve there are

five distinct pipe connections: one from

the engineer's automatic brake valve;

one from the engineer's independent

brake valve; one from the brake cylin-

der supply pipe branch of the return

pipe; one from the driver, engine truck,

and tender brake cylinders; and one

from the brake pipe proper.

By means of these pipe connections

This governor has one pressure top,

which is the same as now used with

the present standard, piped to the main
reservoir direct, the connection being

made to the return pipe at a point be-

tween the main reservoir and the main
reservoir cut-out cock; and it controls

the pump, when the brake valve is

lapped, or it is necessary, for any rea-

son, to close the main reservoir cut-out

cock. The other, known as the excess

pressure top, has two pipe connections,

one to the brake pipe feed valve branch

of the return pipe, made at any con-

venient point between the feed valve

and the brake valve; and the other con-

nection to the automatic brake valve,

direct, and is supplied with air from the

direct main reservoir port.

The construction of this pressure top

brake pipe, so that they cannot be

crossed when coupling them up.

The brake valves are mounted on per-

manent bases, and to these bases all the

brake valve pipe connections are made,

so that whenever necessary to remove
the brake valves for cleaning or repairs

no pipe joints need be disturbed.

The K feed valve is so constructed

that, by turning the handle on the ad-

justing screw to one extreme position,

main reservoir and brake pipe pressures

of 90 and 70 lbs., respectively, are had;

turning to the other extreme position,

main reservoir and brake pipe pressures

of 130 and no lbs., respectively, are had.

By this arrangement but one feed valve

is necessary either for the low pressure

or for the high speed brake, and in

addition, when using the ordinary 70-lb.

FIG. 2. DIAGRAM OF WESTINGHOUSE AIR BRAKE ARRANGEMENT, PARTS OF WHICH ARE NOW SUPERSEDED BY THE
NEW "ET" EQUIPMENT.

the distributing valve is charged, the

necessary variations in pressure made
to operate the internal mechanism, and
the supply of air conducted to the brake

cylinders to apply the brake.

The internal construction of the vari-

ous valves will be illustrated and de-

scribed in a later number.
Beneath the automatic brake valve

there is placed a double cut-out cock.

This cut-out cock, when turned to

closed position for the brake pipe, cuts

out the automatic brake valve, but

opens communication between the dis-

tributing valve and the independent
brake valve by way of the pipe connec-

tion between them.

The duplex pump governor, shown in

the diagram, is quite different from the

older type of duplex governor.

is such that it provides for a differential

pressure of twenty pounds between the

brake pipe and the main reservoir pres-

sures, regardless of what pressure the

feed valve may be set at.

Between each of the brake cylinders

and the distributing valve there is a

cut-out cock, so that if any of these

cylinders or their foundation brake gets

out of order, they may be cut out in-

dependently of the others. In the

brake pipe branch connection to the

distributing valve there is a f^-in. cut-

out cock for the purpose of cutting out

simultaneously the engine and the ten-

der brakes.

The brake cylinder hose couplings be-

tween the engine and the tender are of

different dimensions from those of the

brake, high main reservoir pressure

control is provided for.

From a glance at the picture of the

parts of the old equipment displaced by
the new, it will be seen that no aux-

iliary reservoirs and no triple valves

are used with the latter. They are not

necessary, since main reservoir air is

used in all of the brake cylinders to

apply the brakes, and the distributing

valve being automatic in its action dur-

ing the time the brake valve handle is

on lap, keeps the brake cylinders sup-

plied with air to the required pressure,

regardless of leakage — something the

triple valves do not do.

Length of piston travel or its varia-

tion makes no difference in the cylinder

pressure developed, it being the same in

all the brake cylinders on the engine
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and the tender, regardless of these vari-

ations.

In order to enable our readers to

compare the old engine and tender

brake arrangement with the new, and

to note more easily the differences be-

tween them, we publish the piping dia-

gram, Fig. 2. This diagram shows the

locomotive brake apparatus required to

produce the same braking results as are

obtained by the new locomotive and

tender equipment, shown in diagram.

Fig. I. Names underlined on this

drawing indicate apparatus which are

identical in both equipments. The

brake valves arc of diiTcrcnt design, and

all the other parts on this drawing are

replaced by the distributing valve and

its attachments.

In mountain grade work the new

equipment is much superior to the old,

since there are no auxiliaries to re-

charge and no chance for brake cylin-

der air to leak away and reduce the

holding power of the brakes. Also, the

brakes on the engine and the train may
be alternated at will by the engineer

in holding trains down long grades,

thus making it easier to recharge the

train brakes without allowing the train

December (1905) number Railway anu

Locomotive Engineering.

NEW FEED VALVE.

to increase speed rapidly, and also

lessen danger of overheating tires. On
heavy grades, while the train is stand-

ing, the engine and tender brakes may
be held applied while the train is being

recharged.

The automatic brake valve used with

the new equipment is improved in its

construction, having much larger ports

than the old; hence brakes on long

trains are released much quicker and

with greater certainty than with the

older va've. The independent brake

valve is of the rotary type.

This equipment embodies all the ad-

vantages of the combined automatic

and straight air brake, and is adapted

for use in all kinds of service, from

switching to high speed, in each of

which it has marked advantages over

the older equipment.

For diagrams showing the different

positions of the brake valve handles,

and instructions for use of each, see

Cool Place for Whistle Signal Valves.

Recently a couple of pieces of a di-

aphragm taken from a whistle signal

WESTINGHOUSE NEW EQUALIZING DIS-

CHARGE AUTOMATIC BRAKE VALVE.

valve, whose location outside the cab

had been changed to one inside close

to the boiler, were sent to us for in-

spection.

The effect of the heat on the dia-

phragm was quite evident from the ap-

pearance of the pieces submitted for ex-

amination. They were brittle, easily

broken when pressed between the fin-

gers, and almost entirely without flexi-

bility.

Heat is not a good preservative of

rubber, and the whistle signal valve will

always work more satisfactorily if lo-

cated outside the cab than it will if

placed inside.

addition place the automatic brake valve

handle on lap position, and carry the

handle of the independent brake valve

in running position.

CURIOUS BEHAVIOR OF GAUGE.

(23) S. Z. T., of Pittsburg, Kan.,

writes

:

I have an air brake question which I

would like to have you answer in the

columns of your valuable paper.

This is a case where a regular man on

a regular engine came in with brakes

and gauge O. K., and nothing re-

ported on air equipment. On going out

lie noticed the gauge, on making an

application with handle in service posi-

tion, the black hand would fall to the

peg, either coupled to the train or with

the light engine, and then fly back to

the 70 lb. mark, but as soon as the

pressure equalized between Chamber D
and the train pipe, the hand would be

still. There was no trouble with brakes

leaking off, and on the next trip out

the gauge was O. K., although the en-

gineer did not report it. What was the

matter? A.—In all probability there was

a restriction in the equalizing reservoir

pipe connection at the brake valve which

did not permit the air to flow from the

equalizing reservoir back into chamber

D as fast as the air could escape from

this chamber through the small prelim-

Air Brake Questions and Answers

DRIVER BRAKE CUT-OUT.

C22) C. E. S.. of Lindale, Ohio,

writes :

1. The new engines which we have re-

cently received from the Brooks Loco-

motive Works are equipped with the

new distributing valve, which takes care

nf ,t11 the brake cylinders on the engine

and tender. Now, I should like to

know what to do to cut out the driver

brake in case it was necessary to do so?

.\.—Close the 5^ in. cut-out cock in the

branch pipe leading from the brake pipe

to the distributing valve and place the

handle of the independent brake valve

in release position. See piping di-

agram, published elsewhere in this num-
ber of the new engine and tender equip-

ment.

2. In cases of double heading with en-

gines that have the new style brake, how
do you cut out the brake valves on the

second engine? A.—Close the double

stop cock just below the brake valve

iu'it as with the older equipment, and in

DISTRIBUTING VALVE

inary exhaust port. This would allow

the black hand to drop to the zero mark

or near it. The pressure thus suddenly

reduced in chamber D, on one side of

the restriction, which was probably a

gasket improperly applied in the brake

valve union, would permit the pressure

in the small reservoir to enlarge the re-

stricted opening and allow the air to flow

more freely into chamber D, and hence

suddenly increase the pressure therein,

causing the black hand to move back

close to the 70 lb. mark on the gauge,

and this operation could repeat itself

several times during the time the handle

remained in service position, causing the

black gauge hand to move up and down

as noticed.

However, there must have been, with

this action an intermittent exhaust of

brake pipe air at the brake valve ser-

vice exhaust elbow fitting, of which your

letter makes no mention.
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After the gauge black hand had work-

ed in the manner you describe for a

portion of the trip, the restriction natu-

rally became enlarged, or was removed
altogether, when the air gauge black

hand resumed its normal action.

ADJUSTMENT OF DUPLE.\ GOVERNOR.

(24) J. R. B. writes:

1. How do you adjust a duplex gover-

nor, with brake applied or valve in full

release? A.—Assuming that you mean
the duplex pump governor as used with

"high main reservoir pressure control,"

when adjusting the low pressure top the

handle should be in running position,

and when adjusting the high pressure

top the handle should be placed on lap.

2. Explain how the duplex pump gov-

ernor is attached to the brake valve and

what ports does it connect? A.—The
pipe connection to the high pressure

top is made direct to the main reser-

voir passage in the brake valve, just

above the main reservoir return pipe

connection; and the low pressure gover-

nor connection is tapped into the brake

of the passage therein, such as an angle

cock almost closed to such extent that

air could pass but slowly through it. you

could charge the whole train to the

standard pressure; but when making a

service application you could not reduce

the brake pipe pressure in the section of

pipe back of the restriction at the same
rate that you could in the section in

front of it. Hence, after making a ser-

vice reduction, and lapping the brake

valve, the air could feed into the for-

ward portion of the brake pipe, increase

the pressure therein and release the

brakes. On account of the very slow

feeding in of the air from the section

back of the reduced passage the brakes

on that portion would commence to ap-

ply when the others ahead were releas-

ing, which probably gave you the im-

pression that all brakes had released.

Parting of Hose by Hand.
Editor:

I notice under the head of "Air Brake

Department." in the Railway and

PARTS OK STANDARD KQUIPMENT DISP[.ACED BY THE Dl.STRIBUTING VALVE.

pipe feed port passage between the seat

of the rotary and the feed valve connec-

tion on the side of the brake valve.

3. What will cause brakes to release

on a train of twenty-nine cars, all brakes

cut in, in making a service application,

with brakes fully applied, lapped brake

valve, all brakes released, engine tank

and all. We could not find the cause,

as engine equipment was in first class

shape and engine brakes would not re-

lease when the engine was cut off from

train and handle on lap. A.—Since the

brakes operated properly on the engine

and tender when the engine was cut off

from the train, it is evident that there

was no leak of main reservoir air into

the brake pipe, that could increase the

pressure in the latter sufficiently to re-

lease any brakes, hence the increase of

pressure in the brake pipe necessary to

release the brakes on the train and en-

gine must have come from the rear of

the train. If somewhere near the

twentieth car there was a restriction in

the brake pipe that reduced the size

Locomotive Engineering for month of

January, 1906, an article headed "Part-

ing Hose by Hand."

I beg to differ with the writer in his

statement in first paragraph. The part-

ing of air hose by hand has been satis-

factorily solved and carried on to a

degree of perfection on the road that I

represent, the Nashville, Chattanooga

& St. Louis Railway.

About ten years ago bulletin notice

was issued, stating that when freight

trains arrive at terminal points the

trainmen would be required to uncouple

all air hose before leaving train; the

head brakeman starting from head car

and uncoupling back, and the rear

brakeman from the caboose, uncoupling

ahead,

I will agree with the writer that yard

switchmen do not think they can take

the time, and we find that they cannot,

in busy yards; but we do know that

when a freight train arrives at a ter-

minal point the trainmen can do this

work. We do not allow the roadmen

to become careless in the matter For
the first offense, or violation of this

rule, an actual suspension of ten days

is recorded against the trainman; sec-

ond offense, twenty days; third offense,

thirty days; and fourth offense, a dis-

missal.

Discipline when administered prop-

erly brings about the desired result, and
the word "carelessness" will be driven

out by a higher efficiency in this direc-

tion.

I am inclined to believe that to hire

men for the special purpose of separat-

ing air hose on all trains coming into

the yards is quite an additional cost or

expense to the air brake department,

and could be easily avoided by follow-

ing the practice of the N., C. & St. L. Ry.

Otto Best,

A. B. Inspector.
Nashville, Tenn.

[Taking a second look at the para-

graph referred to by our correspondent,

we think it should be modified to the

extent of making a few exceptions, such
as in the case of the road on which
Mr. Best has charge of the air brakes;

but in the main we think our statement

will carry without danger of misrepre-

senting conditions as they actually exist

with regard to hose parting on the

majority of railroads.

It is certainly to the credit of any
road to follow the practice of parting

hose by hand, as is done on the Nash-
ville, Chattanooga & S't. Louis, when
separating cars; but all roads may not
be able to get it done in the same way.
Hence they should adopt the method
best suited to them to accomplish the

desired result, even though the method
chosen may be a little more expensive
to them than to some others, since the

object to be accomplished is such an
important one.-

—

Ed.]

One of the most common complaints
that come to this office is from persons
who have secured letters patent from
the United States Patent Office and af-

terwards find out that the papers do not
entitle them to the protection of the

Government against infringement. Pat-

entees ought to understand that the

granting of a patent merely gives pub-
licity by the United States that a new
and useful device has been invented,

2nd it is for the courts to give protec-

tion to the patentee when application

is made through the usual channels.

At a recent meeting of the Western
Railway Club, Mr. A. R. Raymer, of the

engineering department of the Pitts-

burgh & Lake Erie, described a boiler

cleaning plant in use at one of their

roundhouses by which the foul water is

removed from locomotive boilers, the

heat is saved and used in heating the

water for refilling the boiler.
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Moncn Passenger 4-6-2.

The Chicago, Indianapolis ik I-oiiis-

ville Railway Company is generally

spoken of as the Monon Route or more
shortly as the Monon. This word, as

applied to the C, I. & L., is taken from

a small river named the Monon, which

flows near the town of Monon, Ind., and

it is said to be derived from an Indian

word meaning "swift running." In this

latter respect the new Pacific type pas-

senger engines recently built at the

Brooks shops of the American Loco-

motive Company will probably keep up

the original meaning of the road's short

name.

The engines are simple, with cylin-

ders 21x26 ins., and they have 69-in.

driving wheels. The boiler pressure is

200 lbs., and the calculated tractive ef-

fort, as given by the builders, is 28,250

lbs. The total weight is given as 203,-

500 lbs., of which 123.000 rests on the

drivers. All the wheels are flanged and

the springs are all overhung and con-

nected by equalizers made of cast steel,

which are placed between the upper and
lower frame bars. The n;ain valves are

have a hook-like section and grasp the

raised, rounded ends of the driving

siirings. The journals of the carrying

uhetls iiiiilcr the cab arc outside and
measure 8.\i4 ins. The wheels are 50

WKIST PIN' NUT LOCK.

ins. diameter, the truck is radial and

the top of the boxes are provided with

roller bearings to allow for the neces-

sary side movement.

The butt end of the main rod is

forked and resembles some forms of

in the disk is made hexagon and fits

over the nut with just a 1-64 in. clear-

ance on each face. The disk is held in

place by two J4 '"• studs and there are

four stud bolts top and bottom, any
two of which may be used in securing

the proper adjustment of the disk.

When everything is in place the wrist

pin nut is there to stay and cannot even

begin to slack off because the drsk,

when being tightened up, can be made
to touch the corners of the nut. The
device is simple and effective and can

be easily removed when repairs are ne-

cessary.

The boiler is not exactly a straight

top one, as the middle course or the

one on which the sand box is placed

tapers from front to rear. The first

course measures outside 64A ins. and

the dome course outside is 6g}i ins.

The middle course is tapered so as to

unite these two. The tubes are 290 in

number, 18 ft. 6'S ins. long, and give a

heating surface of 2,797 sq. ft. With
the 162 sq. ft. of the fire box, the total

heating surface comes up to 2,959 sq. ft.

The grate area is 44.8 =q ft. The stay-

John Gill, Superintendent of Motive Power.

the ii-in. improved piston type and are

driven by direct motion. The valve

travel is 5-^ ins., with steam lap 1% ins.

and no e.xhaust lap. The valves are set

with \vjtiat the builders call negative

lead amounting to -it of an inch in full

gear. The expression negative lead may
not be altogether clear, because instead

of these engines having any valve open-

ing at the beginning of the stroke, which

is lead pure and simple, the valve really

overlaps the port A in. when the pis-

ton is about to begin its stroke. The
reach rod is made of 2-in. extra heavy

iron pipe, and the spring hanger joints

PACIFIC TVPK ENGINE KOR THE MONON.
r.

marine design. The brasses are held in

place by a heavy bolt and spacing piece.

The wrist pin is fitted with a patent nut

lock designed by Mr. D. R. McBain,

who is devision master mechanic of the

Michigan Central at Jackson. Mich. The
nut lock, details of which are shown in

our line engraving, consists of a wrist

pin nut having a wide flat circular col-

lar fs in. thick. When the nut is

screwed home the flat collar lies against

tlie crosfhead. and over this collar a flat

disk 9'.i ins. in diameter and ic^ in. thick

is placed. The disk is recessed out so as

to enclose the collar and the opening

American Locomotive Co., Builders.

ing of the crown sheet radial and crown
and fire box side sheets are all one piece.

The back sheet slopes toward the front

a distance of 20 ins., but crown and roof

sheets are level with a 23'/2-in. water

and steam space above the crown. The
back sheet is strongly stayed by a series

of deep gussets which unite the portion

above the crown sheet level, with the

roof sheet.

The tender is carried on a pair of

ordinary arch bar trucks, and the frame

is made of 13-in. steel channels. The
tank has a water bottom and carrier

7.000 V. S. gallons of water and 15 tons-
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of coal. The weight of engine and ten-

der is 352,300 lbs., and the total wheel

base of both together is 59 ft. 6V2 ins.

The machine is well proportioned and

has the appearance of strength and ele-

gance. A few of the principal dimen-

sions are as follows

:

Wheel Base.—Driving, 12 ft. 4 ins.; total, 31 ft.

8 ins. A.xles, driving journals, 9x12 ins.;

engine truck journals, diam., $% ins.;

length, 12 ins.; tender truck journals, diam.,

sH ins.; length, 10 ins. Boiler, fuel, soft

coal. Fire box, length 96 ins.; width, 67%
ins.; thickness of crown, % in.; tube, % in.;

sides, % in. ; back, % in. ; water space, front,

4^ ins.; sides, 4^^ ins.; back, 3^ ins.;

Crown staying, radial, with i%-in. staybolts.

Boxes, diam. of driving journals, 9x 12 ins.

W. A. B. pump, II ins.; 2 reservoirs, iSVa x

120 ins. Engine truck, swivelling and swing,

3 point suspension. Piston rod, diam., 3%
ins. Driving wheels, material, cast steel.

Knowins; Things.

The advantage of knowing things was

amusingly illustrated by Mr. J. M. Daly,

of the Illinois Central, at a meeting of

the New York Railroad Club. He said:

"Some years back, many division officers

were prone to memorize the tonnage

each engine could haul, but conditions

have outgrown this. That reminds me
very much of the Napoleon story: The
story runs that on one of his annual

tours of inspection through his prov-

inces, he, as was his custom, questioned

the different governors on conditions,

etc. He generally traveled in state, and

endeavored to impress all with the dig-

nity of his position, etc. The first gov-

ernor he asked, 'What is the altitude of

your quarters?' The governor, who was

honest, admitted that he did not know
exactly, but would ascertain in a min-

ute, but the Emperor replied, 'No, never

mind.' The next question was, 'What is

the distance to so and so?' The gover-

nor informed him he was not sure, but

asked leave to go in the next room and

consult his charts. Napoleon only re-

plied, 'No, never mind.' The third ques-

tion was, 'What is the population of your

province?' He replied in the same way
that he did not know, but would find

out. Again Napoleon said, 'Never

mind.' After a few other questions the

interview closed. Napoleon then turned

to his lieutenant and told him to get

somebody there who knew something.

A few days later the same situation was
brought out at the next conference, but

the third governor answered his ques-

tions. The altitude, he said, where Na-
poleon stood, was 4,387 ft. 5 ins.; the

distance to the point in question was

no leagues, 38 furlongs, 6 ft. 8 ins., and

to Napoleon's next question, 'What is

the population of your province?' he re-

plied, '112,588—excuse me, make it

112,589, as there was a child born this

morning.' To all of these replies Na-

poleon gave him a very knowing look,

and after the interview was closed, his

lieutenant made inquiry as to whom he

should install in this governor's position,

to which Napoleon replied, 'You will ar-

range to make this man governor of the

entire provinces. He is an awful liar,

but he is mighty smart.' (Laughter.)

"This, to an extent, was the condition

years ago on railroads, when division

officers thought it necessary to memorize

and keep posted on the detailed capacity

of each engine, and the number of load-

ed and empty cars handled each day; but

things have changed, and at the present

time the executive officers want facts,

and when they ask for detailed informa-

tion of this kind they expect the super-

intendent or division officer to produce

his data or statements showing such

facts, and when the manager going over

the road sees freight trains moving at a

lively rate of speed, he thinks they are

under-loaded. These statements, showing

the trains hauling their maximum ton-

nage leaving the ends of districts and

fillmg-out points, come in very handy

for the superintendent in convincing the

manager that his trains are fully loaded

leaving the points where it is possible

to give them full tonnage—that, no doubt,

the trains which he noticed going at

a high speed were moving on favorable

portions of the divisions where the

grades are light."

How They Say It in Spanish.

"One good turn deserves another," is

well expressed by "One should pay love

with love."

"Look before you leap," is brought

home to the young man and woman by

"Before you marry look at what you are

going to do."

"A hog is always a hog" is well match-

ed by "A monkey dressed in silk is still

a monkey."

"He drinks like a fish" is even better

expressed by "He drinks like a drun-

kard." The Spanish word for drunkard

is cuba, which also means cask. So the

proverb inay be rendered. "He drinks

like a cask."

"A wise head keeps a close watch,"

is very fittingly matched by "Flies do not

enter a closed mouth."

Instead of "When you are in Rome do

as the Romans do," they say, "Wherever
you go, do as you see."

We say, "Hunger is the best sauce."

The Spaniard says, "Hunger does not

find the bread hard."

"Out of sight out of mind." is render-

ed by "There are no friends to those

dead and gone." Either way is always

true.

"A foolish question requires no an-

swer" is boiled down into "Foolish

words, deaf ears."

"A word to the wise is sufficient," is

cut in half by "Half a word is enough

to him who understands."

"A bird in the hand is worth two in

the bush," is multiplied by the Spaniard,

who says, "A bird in the hand is more

valuable than a hundred flying."

Those who call upon their saints for

help are told to remember that, "If God
is not willing, the saints are unable.''

—

Graphite.

The Ancient Bellows.

People of America have little famili-

arity with the domestic bellows which

in Europe is a necessary utensil of

every household, where in cold weather

it is used to blow the open fires.

The bellows is as old as civilization,

and is doubtless associated with the

invention of the pump, for bellows have

been employed as pumps for throwing

water, and pumps employed as bellows

for blowing air. The bellows is also

closely connected with the development

of valves, for the bellows was probably

the first implement in which a valve

was used.

There are references to the bellows in

the oldest writings that are preserved.

The oldest and most unchanged civiliza-

tion on the globe is found in Hindustan,

and the blacksmiths of that country still

use bellows similar to those found

figured in the forges of Vulcan on

ancient medals and sculpture. This

was the lantern form of bellows, which

has remained as unchangeable as the

blacksmiths themselves.

Isaiah, who lived in the eighth cen-

tury B. C, alludes to the smith that

bloweth the coals in the fire, and Homer
wrote

:

"Obscure in smoke, the forges flaming

round.

While bathed in sweat from fire to fire

he, flew,

.'^nd puffing loud, the roaring bellows

blew."

Ether.

Science is supposed to be the exposi-

tion of some line of truth, but the ex-

ponents of science sometimes fall into

curious vagaries. For instance, we are

told that ether is a medium that pet-

vades all space, and is regarded as pos-

sessing extreme tenuity and elasticity

and as being a medium of trans-

mission of light and heat, these

forces being transmitted by vi-

brations or undulations of this ether.

It seems to us that this is pure scientific

speculation, and it sometimes leads to

absurdities. A learned professor dilat-

ing on ether in the course of a lecture,

said: "All mass is mass of the ether, all

momentum, momentum of ether, and all

kinetic energy, kinetic energy of the;

ether." Perhaps that explanation is in-

telligible to some persons, but to us it

is a mere collection of words.
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Tough Ties and Living Fence Posts.

Our old friend, Mr. B. L. Wooster,

master mechanic of the Cartagena-

Magdelena railroad, paid us a flying

visit a few days ago. The road he is

connected with is in the republic of

Colombia, in South America. Mr.

Wooster is here on business connected

with his company, and is making in-

quiries relative to purchasing some new
locomotives and some material for use

by his department.

An interesting feature connected with

this railroad is the fact that lignum-

vitae ties are used in the roadbed. The
gauge of the road is 3 ft., and though

the ties are smaller than those used on

our standard gauge roads, they cost

about as much as ours do.

The wood is exceedingly hard, and

lasts about ten years in that country.

It is comparatively easy for the Carta-

gena-Magdelena road to get these ties,

as the tree grows along the line. The
great hardness and toughness of lig-

num-vitae wood is due to a very pe-

culiar interlacing of the fibers. The
heart is dense and heavy, and usually of

a dark greenish-brown color.

The wood is too hard to drive track

spikes into it in the usual way, so when
ties are piled along the side of the

road a gang of men supplied with suit-

able templates bore f^-in. holes in the

wood to a depth of almost 3 ins., and

these holes are filled by the spikes which
fit them so that the corners of each

spike embed themselves firmly in the

wood, and when the spike is right

"home" it has been driven about I in.

into the unbored portion of the tie at

the bottom of the hole.

The fences along this road are made
of wire, which is supported on posts of

the wood called down there the Mata
Raton, which, being freely translated,

means rat killer. The bushy tree used

for these fence posts gets its local name
from the fact that its leaves, when put

at or about a rat hole in a house, either

kills the rat or causes him such acute

discomfort that he desires to breathe

an "ampler ether, a diviner air," some-
where else, and leaves for parts un-

known. The tree has much vitality,

and when sawed oflf and trimmed into

the form of fence posts and "planted"

by the section men, keeps (Tn growing
as if nothing had happened, and often

the curious spectacle may be seen of

flourishing bushy trees supporting wire

fencing, growing beside the line of rail-

way. It is probable that in such cases

rats do not trespass much on the right

of way.

There are a number of wooden
trestles and bridges on this railroad,

built for the most part of southern pine,

creosoted in order to preserve the tim-

bers. This treatment of the wood is

efficacious in keeping it from rotting.

but it does not hinder the conujjen ant

from getting in his work. So serious

are the ravages of this insect that tim-

ber attacked by it is soon honeycombed

and eaten through, and the company is

replacing the trestles with fills pierced

by stone culverts, and the bridges with

steel structures. It seems as if the in-

sect thrives on creosote, and the busy

ant by its action seems to say, "If you

want to preserve your bridge timber on

South American railroads, you had bet-

ter use some nauseous drug to prolong

its life, and not the toothsome and de-

licious creosote with which we eat,

drink and make merry."

$1,300 a month in labor alone, and was

producing more and better work than

his predecessor."

Different Kinds of Foremen.

Successful manufacturing concerns are

noted for the care exercised in the se-

lection of shop foremen, but in many
railroad works the principal considera-

Only the President P?ys.

The United States make liberal allow-

ance for the traveling expenses of every

Senator, Representative and Territorial

Delegate in Congress. The Government

pays for their junkets, their funeral cars,

their committee tours. It is so generous

that several eminent statesmen hoped

confidently to be transported to the Phil-

ippines and entertained there free of cost

when the first invitations for the Taft

expedition of last summer were issued.

And yet the President is expected to

foot the bills when he is called from one

side of the continent to the other on the

nation's business!

Every commissioner, clerk, special

agent, every inspector of red tape, every

NORTH BRITISH e-WHEEL COUPLED LOCOMOTIVE. NEAR WAVERLY ST.\TION,

UXDER THE W.\LLS OF EDINBURGH C.iSTLE.

tion is cheapness. We are not ac-

quainted with any case where cheapness

for a foundation is so expensive in re-

sults. We heartily endorse the follow-

ing remarks made by Mr. M. K. Barnum
at a railroad club meeting:

" The diflference between good and

poor foremen is often underrated, and

it is not uncommon for a railroad com-

pany to allow a good foreman to leave

rather than pay a few dollars more a

month or to retain a poor foreman be-

cause they think he is cheap. The
wastefulness of poor foremen is not

generally realized. We knew one case

where a foreman was not satisfactory,

and the management was advised that

$500 a month could be saved by putting

in an efficient and up to date man. This

finally was done and within 90 days after

the change the new man had saved

officer of the army and navy, every

stenographer and watchman, every sol-

dier and sailor who moves about on

Government concerns charges his railway

fares, sleeping car tickets, hotel bills

to a Government account. Even the

gratuities that Government employees

dispense for personal service when they

are away from home are charged up

against the Government. But when the

President answers the demands of his

employers and responds to their invita-

tions to visit and meet them, he is told

that he must dip into his private bank

account and defray for himself the

charges he incurs.

No servant of the people does work
more diflScult or performs duties more

important than does the President when
he leaves the capital to visit the voters

in their homes. Frequent trips of the
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Chief Magistrate to the remotest sec-

tions of the nation have become as nec-

essary as many other tasks that are laid

on him by custom and habit. He should

not be called on to pay for them out of

his own pocket. He should travel in a

Federal train, the best that the car build-

ers' art can build, at Federal expense.

The Fifty-ninth Congress should provide

for a President's train and traveling ex-

penses.—N. Y. Sun.

Pullman Palace Car Company.

The Pullman Car Company pays

8 per cent, on its capital stock,

but it earns 13 per cent., and the

balance of S per cent, goes into

the mysterious blind pool called a

sinking fund. This accumulation of earn-

ings will be divided some day unless the

people insist on passing laws which will

reduce the earnings of the company.

That such a movement should be made is

by no means unlikely. The Pullmar

Palace Car Company is operated on the

rigidly righteous principle that gives

nothing more than the law exacts. There

is no love lost between it and the people

who depend upon it for employment;

but its managers soothe with great skill

legislative winds so that they never be-

come tempests. In these days of inde-

pendent action it would not be surprising

if public opinion forced legislators to

refuse lobbyist soothing syrup when

questions of Pullman rates were to be

voted upon.

Demand for Curtis Turbines.

The General Electric Company has

just received an order from the Chicago

Edison Company for two 8.000 kilowatt

Curtis steam turbines and generators.

These machines are each capable of de-

veloping 18,000 h.p. This order is a dupli-

cation of one formerly received from the

Chicago Edison Company for two sim-

ilar machines, making a total of four

machines for the company.

The New York Edison Company has

also recently ordered two machines of

this size. These are the largest steam

turbines ever designed, the six units re-

ferred to being capable of producing a

total of 108,000 h.p.

The Chicago Edison Company just

started up its fourth Curtis turbine unit

of 5.000 kilowatt capacity. This compariy

was the first to install and operate a

Curtis turbine of this size.

was a simple U-shaped tube, partly filled

with mercury so that pressure admitted

to one side depressed the mercury on

that side and raised it in the other.

This form of gauge is sometimes used

with water to get the ounces of air

pressure in a blast furnace in a foundry.

The French government as late as 1843

required the use of an open tube gauge

like this for engines using pressure un-

der 60 lbs. and for steamboats using

under 30 lbs. A sealed tube was used

for higher pressures.

Following this form were many,

but the two that survived were

the "Bourdon tube" and the "dia-

phragm." The Bourdon tube is prac-

tically the flattened pipe which we see

in many steam gauges to-day, only now-

adays it is held tightly in the middle

with the two ends free to move, whereas

the original type was held rigidly at one

end, leaving the other free to move.

The diaphragm gauge appeared in 1849

and was made so that a yielding parti-

tion or diaphragm divided, through the

center, a chamber below the gauge.

Pressure acting on this diaphragm

Historical Gauges.

People who are fond of looking

"forward into the past," as an excited

political orator once phrased it, are the

kind of people who get a good idea of

what progress has been made in any

given art or science. For instance, one

of the delvers into old things tells us

that the first pressure gauge ever made

SPRING CL.'i.MP RAIL SPLICE.

moved its center up or let it come down,

as the case might be, and the motion

of the diaphragm was communicated

through a vertical spindle fastened to

a rack into which a pinion carrying the

pointer was geared.

A later form of the diaphragm

principle is that used by the Utica

Steam Gauge Company, of New
York, and their modification con-

sists of a circular box, the lid and base

of which are made of corrugated metal

and the edges flanged and locked to-

gether above and below the level of the

corrugations by an elastic metal band.

This spring box is practically a capsule,

of which the top and bottom corrugated

plates both move. The company have

compiled a little booklet on "historical

pressure gauges," from which the facts

here presented have been drawn. They

will be happy to send a copy to anyone

who signifies his interest in the subject

by writing them; their illustrated cata-

logue may also be had for the asking,

and there is a neat little vest pocket

folder of 8 pages concerning Tips on

Repairs which ought to be in the hands

of all gauge repair men who are on the

lookout for information about the Utica

steam gauge.

Spring Clamp Rail Joint.

Our illustration shows what is known
as the Palmer rail joint. It consists

simply of two splice bars or angle

plates and two spring clamps. No bolts

are required, and, consequently, no bolt

holes are needed in the rails 01 in the

angle plates. There is, however, a groove

at the center of the splice bars, and into

these grooves the ends of the spring

clamps fit. The clamps are made of

4x4}^ in. high carbon spring steel and

tempered.

When the clamps are in position they

are opened to the extent of about 54 of

an inch, and when tested by the engi-

neering firm of Robert W. Hunt & Co.,

of Chicago, this was found to be equal

to a pressure of from 12,000 to 15.000 lbs.

The spring clamps, in addition to firm-

ly uniting the rails, brace the joint later-

ally and so help it to withstand the side

thrust of the flanges of ,the wheels. The
pressure of the clamps is all that is re-

quired to take up any wear between the

splice bar and the rail, but in this case

any such wear is very slight owing to

the rigidity of the whole joint.

The joint has passed beyond the ex-

perimental stage, as it has been subject-

ed to a severe service test for over a

year in the terminal yard of one of the

roads running into Chicago. At this

point a heavy switch engine constantly

passed and repassed over the rail joint

both day and night. The Palmer joint

gave every satisfaction, and when re-

cently examined was found to be in first-

class condition, while the old fashioned

joint on the opposite rail was found to

have loose bolts, worn rails and a con-

siderable movement at the passing of

every wheel.

At or about the beginning of the year

1906 a good many calendars came to our

office, and among those we have re-

ceived we must make mention of that

from H. B. Underwood & Co., of Phila-

delphia. This calendar is a good one

for office or shop use, as it is about 14X

22 ins. in size, and is printed in two col-

ors. The figures are in plain, clear,

black type, and the names of the days

of the week and the figures represent-

ing Sundays are printed on a red back-

ground. The rest of the figures are

black on a white ground, each enclosed

in a square of about iJ4 ins. a side.

This company are the makers of special

tools for railway repair shops, and their

product includes portable facing arms,

radius planer attachments, portable cyl-

inder boring bars, portable milling ma-

chines, crank pin turning machines, ro-

tary planing machines, etc. Write to

the LTnderwood Company if you want a

good and easily read calendar.
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Of Personal Interest.
Mr. B. E. Taylor, formerly assistant

to the president of the Chieago, In-

dianapolis & Louisville Railroad, has

been appointed general manager and

purchasing agent of the same road, with

headquarters in Chicago. The duties of

general manager have hitherto been

performed by Mr. W. H. McDoel, presi-

dent of the company, but with the be-

ginning of the year the change outlined

above was made. Mr. Taylor was born

at Plymouth, Mich., on May 25, 1863,

and entered railway service at that

point on September 3, 1879, as a station

helper, on the Flint & Pere Marquette.

From that date to March, 1885, he was

consecutively telegraph operator and

relief agent, operator, abstract clerk and

B. E. TAYLOR.

bill clerk at East Saginaw, also clerk

in the office of the assistant general

freight agent and cashier at Milwaukee.

In 1885 he went to the Michig'an Cen-

tral as clerk in office of assistant gen-

eral freight agent at Detroit. The fol-

lowing year he became chief clerk to

general superintendent of the Florida

Railway & Navigation Company, at

Jacksonville, Fla. In the summer of

1887 be joined the service of the Louis-

ville, New Albany & Chicago Railway
in the capacity of chief clerk to the gen-

eral superintendent. This road was the

original name of the Monon Route and
on it Mr. Taylor was later given the

position of chief clerk to the general

manager. In 1891 this road went into

t!ic hands of a receiver and during' the

six years occupied in liquidation, he was
chief clerk in the office of the receiver.

When the Chicago, IndianapoHs &
Louisville was organized, after the old-

er company had been wound up, on

July I, 1897, he became chief clerk to

the vice-president and general manager,

in addition to having filled the office of

purchasing agent since July i, 1896.

Later he was given the position of chief

clerk to president and general manager,

and also retained that of purchasing

agent, and from March, 1903, to Janu-

ary I, 1906, he was assistant to the presi-

dent in addition to being' purchasing

agent of the road, and on January i,

1906, he was promoted to the responsi-

ble office of general manager and pur-

chasing agent of the Monon.

Mr. W. W. Lowell, master mechanic
cif the Chicago, Burlington & Quincy,

at Brookficld, Mo., has been transferred

to St. Joseph, Mo.

Mr. I-I. P. Durham has been appointed

superintendent of motive power and
machinery of the Tehauantepec Nation-

al, with headquarters at Rincon An-
tfjnio, Mexico.

Mr. E. S. Brooks has been appointed

Iiurchasing agent of the Mobile, Jack-

.'on & Kansas City, with headquarters

at Mobile, Ala.

!\Ir. C. Kyle, master mechanic of the

Lake Superior division of the Canadian

Pacific, has been transferred to the

Eastern division of the same road, with

headquarters at Montreal, Can., suc-

ceeding Mr. J. B. Elliott, recently ap-

pointed general master mechanic of

linos east of Fort William.

Mr. J. \V. Smith, formerly a freight

engineer on the Montana division, has

been appointed to the position of travel-

ing engineer on the Great Northern,

vice Mr. G. W. Herren, promoted.

i\Ir. H. C. Shields, formerly master
mechanic of the Lehigh & New England
Railroad at Pen Argyle, Pa., has been
promoted to the position of superin-

tendent of the same road, with head-

quarters as heretofore, vice Mr. Daniel

Hardy, resigned. The transfer of Mr.
Shields from the mechanical to the op-
crating department of the road, with

which he is connected, is one more in

the growing list of such appointments,

and R.\iLW.\y .\nd Locomotive Engineer-
INC. has pleasure in recording the fact

and in congratulating Mr. Shields and
the company he so ably serves. A well

trained mechanical man always makes
a desirable transportation oflScial, inas-

much as such a man has much informa-

tion pertaining to both departments

drawn from years of close contact not

only with his own department but with

operating problems, and his mechanical

knowledge usually proves to be a valu-

able asset in the transportation depart-

ment. Mr. Shields began his railroad

work as an apprentice in the Kingsland

shops of the Lackawanna in 1886. After

serving his term he became chief engi-

neer of the Secaucus Iron Company.
Leaving this on shore position, Mr.
Shields was next appointed chief engi-

neer on a U. S. government steamer,

plying between Fort Hamilton and
Sandy Hook. In 1891 he took service

as fireman on the Erie Railroad and lat-

er as fireman on the D., L. & \V., and
on this road he was advanced to the

H. C SHIEI,DS.

right hand side in 1895. Leaving the
footplate he was made roundhouse fore-

man of the Sussex division of the Lack-
awanna at Newton, N. J. While in that

position he acted as assistant train mas-
ter. His next move upward was that of

assistant to the general foreman of the

Central Railroad of New Jersey at Phil-

lipsburg, N. J. Returning to his old

road, the D., L. & W., he became divi-

sion foreman of the B. & P. division at

Bangor, Pa. Later he was appointed

master mechanic of the Lehigh & New
England at Pen Arg3le, Pa., and with

the opening of this year he became su-

perintendent of the same road. Mr.
Shields has earned his promotions and
they have come to him as rewards for

his ability and hard work. He carries

with him the best wishes of a large cir-

cle of friends, who look forward to and



§4 RAILWAY AND LOCOMOTIVE ENGINEERING February, 1906.

hope for his coiitimicd and deserved

success.

Mr. G. T. Fulton, formerly general

foreman of the Carleton Junction shops

of the Canadian Pacific, has been ap-

pointed master mechanic of the Cana-

diati Pacific, with headquarters at North

B^v, Ont., Can.

Mr. W. P. Carroll has been appointed

engine house foreman of the New York

Central, with headquarters at East Buf-

falo, N. Y., vice Mr. E. C. Holtz, re-

signed.

Mr. F. A. Stevens, formerly master

mechanic of the North Shore Railroad,

has been appointed superintendent of

tral, and also of the Houston East &
West Te.xas and the Houston & Shreve-

port, with headquarters at Houston,

Tex.

Mr. W. N. Foreacre has been appoint-

ed assistant general superintendent of

the western divirion of the Southern,

with headquarters at Birmingham, .Ma.

Mr. E. J. Harris has been appointed

general foreinan of the Rock Island

machine and car shops, with headquar-

ters at Valley Junction, la., vice Mr. D.

E. Sullivan, resigned.

Mr. J. B. Pall has been appointed gen-

eral superintendent of the Louisiana

division of the Texas & Pacific, with

headquarters at New Orleans, La.

Mr. A. G. Wilson has been appointed

assistant superintendent of the Goulds-

Standard Paint Co. Mr. Michel is a

graduate of Rose Polytechnic Institute.

The Geo. H. Gibson Co. writes and con-

ducts the advertising of a number of

engineering concerns, but is not an ad-

vertising agency in the usual sense of

the term, that is, it does not deal in ad-

vertising space or material, nor does it

receive commissions from the papers,

Mr. F. M. Fryburg. formerly master

mechanic of the Montana Division of

the Northern, has been appointed gen-

eral master mechanic of the Montana

Central Railway and its branches.

Mr. Geo. W. Herren, formerly travel-

ing engineer, has been appointed master

mechanic of the Montana division of

the Great Northern, vice Mr. F. M. Fry-

burg, resigned.

Mr. F. S. Anthony, recently connect-

ed with the .\tla'.itic Coast Line Rail-

9UINCH DRIVING WHEEL LATHE. MADE BY THE MLk^:-BEME^T

the Yosemite Valley, with headquarters

at Merced, Calif.

Mr. Ellsworth Brown has been ap-

pointed assistant road foreman of en-

gines of the Buffalo and Rochester di-

visions of the Pennsylvania, with head-

quarters at BufFa'.o, N. Y.

Mr. .\. W. Byron has been appointed

assistant master mechanic of the Buf-

falo and .-Mlegheny Valley division of

the Pennsylvania, with headquarters at

Glean, N. Y.

Mr. S. Millican has been appointed

superintendent of motive power and

machinery of the Houston & Texas Cen-

boro division of the Texas & Pacific,

with headquarters at New Orleans, La.

Mr. A. R. Andrews has been appoint-

ed assistant superintendent of the Mar-

shall division of the Texas & Pacific,

with headquarters at Marshall, Tex.

Mr. E. C. Holtz, formerly engine

house foreman of the New York Cen-

tral at East Buffalo, has resigned to

take a position with the American Lo-

comotive Co. at Dunkirk, N. Y.

Mr. A. Eugene Michel is now with the

Geo. H. Gibson Co., advertising engi-

neers. New. York City, having resigned

as assistant advertising manager of the

POND CO., NEW YORK.

way, has been appointed master me-

chanic of the Lehigh & New England

Railroad, with oftice at Pen Argyle,

Pa., vice Mr. H. C. Shields, promoted.

Mr. E. R. Bissell. formerly trainmas-

ter on the Lake Erie & Western, at

Lima, O., has been appointed superin-

tendent of the same road, with head-

quarters at Muncie, Ind.

Mr. A. E. Yohn has been appointed

master mechanic of the Huntingdon &

Broad Top Mountain, with headquar-

ters at Sa.xton, Pa.

Mr. Jas. Boatwright, an engineer, has

been appointed traveling engineer of
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Neither theory nor

practice has ever

yet produced the

lubricant that can

do the work or

take the place of

DIXON'S
TICONDEROGA

FLAKE
GRAPHITE
Just read, for exam-
ple, what a Master

Mechanic writes us

:

Oentlemen

:

—
We have made a thorough test

of } our grease In driving boxes
and have been able to reduce
our hot boxes to a minimum,
since using the same. We h»ve
a locomotive that Is equipped
with hammered Iron axles, which
are full of seams and small
cracks, and have been unable to
run this engine more than one
hundred miles without repack-
ing boxes. Since using Oixon's
Oraphlte Orease we have had her
In continual service for two
weeks without any trouble from
hot boxes. I take great pleasure
In recommending your urease to

anyone experiencing difficulties

of this kind.

We have a very inter-

esting Book on the

whole theory and prac-

tice of Graphite Lubri-

cation.

Ask for Booklet No. 69-C

and it's yours, FREE.

SAMPLES
ON REQUEST

JOSEPH DIXON CRUCIBLE CO.
JERSEY QTY, N. J.

llic Georgia Railroail and its liraiuhcs

between Augusta and Atlanta, with

lu-adfjuartcrs at Augusta, Ga.

Mr. H. N. Hudson, funiicrly eliief en-

j,'iueer of the Louisville. Henderson &
Si. Lauis, at Cloverport, Ky., has been

.ippoiiited general manager of the

1 ouisvillc & Atlantic, with headquarters

.il Versailles, Ky.

Mr. Charles E. Pugh, formerly sec-

ond vice-president of the Pennsylvania,

has been elected president of the Balti-

more, Chesapeake & Atlantic and the

.Maryland, Delaware & Virginia, with

hrad(|uarlers at Philadelphia, Pa.

.Mr. R. W. Ba.xter has been appointed

.juperintendcnt of the Buffalo division

and the Lake lines of the Lehigh Val-

ley Transportation Company, with head-

quarters at Buffalo, N. Y., vice John T.

Keith, resigned.

Mr. John F. Maguire has been ap-

pointed superintendent of the Wyom-
nig division of the Lehigh Valley, with

headquarters at Wilkesbarre, Pa.

Mr. George Dunsmore, one of the

foremen in the Erie shops at Susque-
hanna, has been appointed general fore-

man of the Dubois shops of the Buf-
falo, Rochester & Pittsburgh, with

headquarters at Du Bois, Pa.

Mr. John Hartung, foreman of the

car repair department of the Louis-
ville & Nashville shops at New Decatur,

Ala., has been promoted to be general

foreman of the car department of the

Nashville-Decatur division and all

l>ranch lines of the L. & N.

Mr. A. L. Berdoe has been appointed

general- manager of the White Pass &
Yukon Route, with headquarters at

Skaguay, Alaska.

Mr. C. H. Gaunt, superintendent of

telegraph of the Atchison, Topeka &
Santa Fe, has been appointed assistant

general manager of the same road, with

headquarters at Topeka, Kan., also re-

l:iining his former position.

Mr. J. W. Walton has been appointed

superintendent of the Kansas division

of the Missouri, Kansas & Texas, with

headquarters at Parsons, Kan., vice Mr.
C. L. Harris, resigned.

.Mr. William Dolbow, an engineer on

the Pennsylvania Railroad at Philadel-

phia, Pa., was the recipient of a Christ-

mas gift in gold from his fellow em-
ployees. The following, in the form of

a little note, accompanied the gift: "It

being the desire of several of the em-
ployees to show their appreciation of

the kindness and generosity of Wm.
Dolbow for his untiring efforts to ex-

plain to them the manipulation and
maintenance of the air brake and air

signal apparatus used on railroad trains,

and in order to do the same, we pre-

sent this token of esteem."

Mr. Edward A. Moseley, secretary of

the interstate Commerce Comniisgion,

has been made an honorary member of

the Central Railway Club, in recogni-

tion of the friendship, advice and aid he

has given to organizations connected
with the mechanical department of rail-

way service.

The daily papers are making out

Chaunccy Newman, of Little Falls,

N. Y., to be a hero. He was a crossing

flagman who, in preventing another per-

son from being struck by a train, was
himself struck and badly hurt. When
they were preparing to take him to the

hospital Chauncey protested that he
would not go until some one was sent

to relieve him. He is 76 years old, but
still a sound railroader.

Niles 90-In. Driving Wheel Lathe.

Railroad managers are beginning to

realize the importance of good shop
facilities, and they are looking at the

problem from the viewpoints of econ-
omy and of promptness in getting out
work. Modern machine tools will do
from two to three times the Work for-

merly done by the older types. Take,
for instance, the 90-in. locomotive
driving wheel chucking lathe il'us-

trated on the opposite page. This

machine is designed for taking two
cuts 1/2 in. deep, with A-in. feed

at a speed of 20 ft. per minute, but

in actual practice it has done much
more than this. The machine is capable

of turning six pairs of driving wheel
tires per day of ten hours. The best

practice on older types of machines is

an average of scarcely more than two
pairs per day, but in many shops at the

present time it takes as long as from
six to eight hours to turn a pair of tires.

A unique feature of the Niles driving

wheel chucking lathe is the method em-
ployed for holding the work. On each

face-plate are mounted four patented
"sure grip" drivers. The wheels are

bolted firmly against these drivers and
the wedges of the drivers driven up,

thus forcing the saw teeth of the driver

directly into the tire. By this device

the tire can be held absolutely rigid

under the heaviest cuts.

The principal dimensions of the ma-
chine are as follows: Distance between
face-plates, 6 ft. 8 ins. to 9 ft.; swing
over bed, 92 ins.: diameter of face-

plates, 90 ins. The lathe will take
wheels from 50 to 84 ins. in diameter
without changing the positions of the
carriages. The tool-rests are of very
massive design and have bases arranged
so as to allow them to swivel. The feed

mechanism is conveniently arranged for

the operator. The face-plates are driven
by internal gears and are provided with
openings for the crank pins, so that
wheels may always be chucked close up
to the face-plates.

In order to provide for the quick re-

moval of wheels, an independent motor
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is furnished for traversing the movable

head of the machine. Wheels can be

put in the lathe and chucked ready for

turning in from ten to fifteen minutes.

The main driving motor is a 40-h.p.

Westinghouse type "S" motor, having

speed variation from one to two, which

gives, when combined with changes by

gearing, cutting speeds from lO to 2,^ ft.

per minute on all diameters from 48 to

84 ins. One 5-h.p. Westinghouse elec-

tric motor, type "S," is used for travers-

ing the movable head.

The tire turning performance at the

West .\lbany shops of the New York

Central, an account of which we gave

on page 36 of our January issue, was

accomplished on a wheel lathe similar

to this 90-in. machine.

Sauvage Safety Brake.

Nearly two years ago the New York,

Ontario & Western began to use an ad-

dition to the ordinary air brake, made by

the Sauvage Safety Brake Co., of New
York, for the purpose of obtaining an

increased brakeshoe pressure on the

wheels. The first summer, that of 1904,

it was used in passenger service, and in

the fall of the same year it was decided

to equip the milk cars of the road with

the device. The Sauvage brake consists

of a second brake cylinder so arranged

that its piston will come into action

when that of the first has completed

about 554 ins. of its stroke. This is

accomplished by screwing a ^ in. pipe

into the first cylinder at the proper

second cylinder with it. Just before the

opening of the connecting pipe is un-

covered a dog, that had before been

held up in the stem, drops down in

front of the piston rod proper; and,

when the air is admitted to its cylinder,

the latter catches on the dog and mere-

ly adds its push to the brakeshoes with

no more movement than that required

tcf take up the small amount of lost mo-

tion at the dog due tT the spring of the

parts.

As the piston rod of the Sauvage or

second cylinder is connected by a lever

exerting a pull of two to one on the

cylinder lever at the connecting point

of the ordinary piston, it is evident that

the pressure e.xerted upon the shoes is

three times as great when two cylin-

ders of the same size are used as would

be the case were the regular ordinary

single cylinder to be used alone.

The advantage of this arrangement

lies in the fact, that it is possible to pro-

portion the brakeshoe pressures to the

weights on the wheels. Thus, suppose

a car of 60,000 lbs. capacity has a weight

empty of about 31,000 lbs. If the lever-

ages and air pressures of the first cylin-

der are so proportioned that a total

brakeshoe pressure, equal to 70 per

cent, of the weight of the car empty, is

obtained; then, when the second is cut

in, the brakeshoe pressure will rise to

about 70 per cent, of the loaded weight.

As the stopping quality of the brake

on a car is practically in direct propor-

tion to the brakeshoe pressures, the

claim is made that as short a stop and

SAUVAGE BRAKE IN FULL APPLICATION.

point and leading it into the back head

of this second cylinder. A stop-cock

or automatic cutout cock is placed in

this pipe so that the additional pres-

sure can be used or not as may be de-

sired. The piston rod of this second

cylinder is so designed that the outer

part telescopes into that at the rear

and can be drawn out by the ac-

tion of the first piston. The operation

of the brake is that when the triple

valve moves so as to admit air to tlie

brake cylinder, it does so in the ordi-

nary way and the piston of the first

cylinder moves out. When this occurs

it draws the stem of the piston of the

as efficient a control of a loaded train

should be efifected with the Sauvage
brake as can be obtained with an empty
train and the single cylinder arrange-

ment in ordinary use.

As a matter of fact this is just what
is done; though, in the case of emer-

gency stops, the equalizing pressure be-

tween the two cylinders and the auxili-

ary reservoir is somewhat less than

where but one cylinder is in service.

This is due to the fact that some air

must necessarily be used to fill in the

space opened by the slight amount of

travel of the Sauvage cylinder piston

and amounts to about 10 lbs. That is
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to say, if the train pipe pressure is put

at 80 lbs., as it is in the case of the

N. Y., O. & W. milk trains, the two

cylinders of the Sauvage brake will

equalize at about 55 lbs., whereas a sin-

gle cylinder would equalize at about 65

lljs. There is another point that tends

btill further to lower the brakcshoe

pressures in this as in all air brake

>ystcins. It is the frictional resistance

of the packings )n the cylinders, and

.'mounts to about 22 per cent, of the

inlal pressure as indicated by the air in

record. The train pipe pressures with

all of the reductions that were made in

it, as well as the brake cylinder pres-

sures, and train speeds were recorded

."utographically and without the inter-

vention of the attendant.

The tests were made on regular runs

of a milk train between Sidney and

Middletown in order that the records

might be made from work on the ruad

and thus an average of efficiency be ob-

tained that would correspond to what

could be expected in every day service.

SAUVAGE BRAKE IN FUl,!. RELEASE.

the cylinder. This is one of the rea-

sons why pressures that seem to be so

much above the standard of 70 per

cent, can be used without any appar-

ent injury to the wheels.

The application that has been made
of this brake to these milk cars has ta-

ken this into account, but even then

tlie percentage of full pressure is ex-

ceedingly high, yet it has been used

successfully and satisfactorily. In fact,

the brake is used untouched on both

light and loaded cars with no bad ef-

fects either on the wheels, the brake

rigging or the trucks. The control thus

afforded in the handling of the train

makes it possible to run at high speeds,

even down the heavy grades with

which the road abounds, with perfect

safety and assurance that the train can

be stopped within reasonable limits.

In order to ascertain just what could

be done and make a comparison be-

tween the efficiency of the brake as ap-

plied and the single cylinder equipment,

a^^ ordinarily used, a test of a train in

service was made in September last by

Mr. Geo. L. Fowler, who has kindly

furnished the information and data for

this article.

The instruments used were auto-

graphic in nearly every particular and

were adapted to register every brake

event occurring during the whole course

of the run, as well as the speed of the

train and the location of every milepost

and station. The last two points were

the only ones dependent upon the ac-

tion of an assistant, who was seated in

the cupola of the caboose and made an

electric contact at the passage of each

point whose location it was desired to

Some time before the application of the

Sauvage brake, it had been decided to

raise the leverage on these cars at the

cylinder lever, whose arm lengths were

changed from 8J4 ins. and 15J4 ins. to

10 ins. and 14 ins., thus raising the ap-

parent percentages of brakeshoe pres-

sures from 63 to 83 per cent, of the

weight of the empty car, an increase of

about 36;/2 per cent. It was, therefore,

decided to use this leverage on all the

runs but one that were made with the

single cylinder and this one was made
with the standard leverage of &% ins.

to isM- With the Sauvage brake in

operation and the brake equalizing at

55 lbs., the calculated pressures on the

brakeshoes amounted to 99.59 per cent.

of the weights of the loaded cars.

These milk cars weighed, empty, from

37.500 to 41,000 lbs., with an average of

all of those used of 38,850 lbs. The av-

erage weight of the lading of ice and

milk was 34,760 lbs. These cars were

hauled in trains of from eight to ten

cars at speeds rising, at times, to more

than 60 miles an hour.

Arrangements were made for a cer-

tain number of emergency stops at des-

ignated places on each day's run, so

that a comparison between the two

types of equipment could be made for

that class of work. As would naturally

be expected, the higher brakeshoe pres-

sures used with the Sauvage brake re-

sulted in shorter stops. For example:

On September 8, at milepost 163, the

Sauvage brake made a stop from 60

miles an hour on a down grade of 74-45

ft. to the mile, in 2,117 ft. The single

cylinder brake with the high leverage

made a stop at the same place from 62.8
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miles per hour in 3,176 ft., and with the

standard leverage from 60 miles an hour

in 4,496 ft. The track conditions as well

as the weight of the train were the

same for each.

These figures may be taken as repre-

fentative of the average of all of the

stops and runs that were made. In

ether words the stops are about cut in

two as compared with the use of the

standard leverage and reduced in real-

ity about 27 per cent, as compared with

the high leverage. These tests showed

further that the high leverage was im-

practicable for the service on account

of its tendency to cause skidding, since

28 pair of flat wheels were reported as

the result. Hence the true comparison

sliould be made with the standard lev-

erage. . .

—

Transmutation of Shonts.

The poet Burns says, "the king can

make a belted knight, a marquis, duke,

and all that, but an honest man's above

his might," etc. Some of Theodore

Roosevelt's successes make us wonder

if he could not make "an honest" man

out of impromising material. Tliis

thought has come to us in connection

with the transmutation of Theodore

Shonts, chairman of the Isthmian Canal

Commission. Before he was appointed

to his present high position Mr. Shonts

was a railroad manager who had dis-

appreciate his responsibilities. It is a

great pity that President Roosevelt did

not see fit to appoint a capable man like

Engineer Wallace to the position of

chairman of the Isthmian Canal Com-

mission, for then he would have had

DROP FORGED BOLT DRIVER.

engineering skill combined with busi-

ness capacity. Shonts as the head is

an expensive and ghastly joke.

Bolt Driver.

A handy shop appliance has recently

been got out by the Tool Holder Peo-

ple, as the Armstrong Brothers Tool

Company, of Chicago, are often called.

The appliance is a very convenient bolt

driver for use on a lathe. Our iilustra-

tion shows what the appliance is and

how it works. It is easily adjusted, and

fits any lathe, and it is a time saver

as well. By means of the extension

washer between the face plate and the

driver body, the position of the driver

can be adapted to use with

centers of varying length.

The toothed surface takes the

strain off the parts and the

business of the bolt and nut

is simply to hold things in

place. Wear is thus reduced,

and the whole thing is neat

and efficient.

BOLT DRIVERS ux

played no ability except for selling rail-

road property. He had no technical or

engineering training, and very little ex-

perience in practical railroad operating;

his experience or ability was not such

as would command a job as a head

brakeman; yet, under the order of

President Roosevelt creating him chair-

man of the Isthmian Canal Commis-
sion, Mr. Shonts flashes into a recog-

nized authority on business and engi-

neering questions that age, training and

experience hesitate to tackle.

In our opinion, Mr. Shonts as head of

the Panama Canal Commission is a

blufif. and the cool, pretentious way that

he talks of difficult engineering prob-

lems indicates that the man does not

Perfected Locomotive.

The Empire State Express,

on the New York Central,

has made us all familiar with

engine 999, and Kipling has

described the engine known
as "decimal-nought-nought-

seven," and Eli Gi'derfluke

has given to the world the perfected

locomotive .00009. A representation of

this famous engine with all the

crank motions up to date has been used

as the headline illustration on our club-

raisers' poster for 1906. Skeevers said

about a certain fireman that he had learn-

ed a lot of things about a locomotive that

are not so, and we are afraid that Gilder-

fluke's locomotive contains a lot of con-

trivances that are not there. For in-

stance, notice the device for altering the

length of the crank. Then there is the

Dustiscope, an appliance which the in-

ventor thought was of great importance,

for Eli never was a waster and that ac-

cusation never could be proved against

him. Look at the engraving of his en-

GOLD
Car

Heating
and

Lighting

Co.

Manufacturers of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Catalogues and Circulars

cheerfully furnished

Main Office, Whitehall Bldg.

17 BATTERY PLACE

NEW YORK
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Homestead
V©elves

Stralshtway, Three-way and Four-way,
and

Homestead
Locking Cocks
Ar© Famous the World Over

They cc^t more, but are worth vrrj- much more
than other m;ikcs. Von try ihein niid sec.

Iron Body Brass Phig, 1^ in.. $4.00 net

Homestead Valve Mfg. Co.
WORKS.

HOMESTEAD, PA. PITTSBURG, PA.

K'iiic ihe iK'xt liiiio ynii nrc in I In- rimn<l-

liinise and sec fur yourself. It is somc-

liiiics about ;is important to- know what

won't work and never would, as to know
what will, because such knowledge often

prevents time and thought going to

waste. GiUUrllnke's efTort to do every-

lliing on the same machine is worthy of

I,ireful thought, but is a thing to be

.i\()i(lftl.

Boring Attachment for Lathe.

This attachment is for the purpose of

pi actically convertiuR a lathe into a hor-

i/oiital l)oriiiK mill, ;nul when so con-

virted the lathe is s;iid to equal within

its r.-niKc tlie output of a mill both in

quality and quantity. The attachment

which we here illustrate can be made
for any size lathe. It consists of a

lower plate with an angle projecting

down and fastened to the back of the

carriage. The surface of this angle

plate is nlancd true with all the other

parts of the attachment. The fasten-

ing device has a slide well fitted and

planed true and it also has an adjusting

screw for elevating the bed for holding

the work.

l'\ir a 30-in. lathe the bed has three

T-slots which w-ill take 5^-in. or j4-in.

bolts. It is ,v ins. long, 22'< ins. wide.

American Locomotive

Sander Company

13th & Willow Sts., Philadelphia, Pa.

Proprietore and Maniifaclurere

SANDERSLeach, Suerburne. Dean.
Houston. '"Sue" and Curtis

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation,

1137 THE ROOKERY, CHICAQO.
66 Broatlway, New York. Park Building, Pittaburgll.

31 Norfolk House. London, End.

Inspection of Steel Rails, Splice Bars, Railroad Cars,

"Whtels, Axles, etc. Chemical Labor.vtory—Analysis
of Ores, Iron, Steel, Oils, Water, et^. Physical Labo-
ratory—Test of Metals, Drop and Pu'ling Test of Coup-
Urs, Draw Bare, etc.

Efflclency Tests of Boilers, KiiRines and Looomotires.

gle pieces which l)ave been previously

brdtcd on the front of carriage, are firm-

ly attached to the table by two screws,

which may be seen in our illustration,

and these hold the bed to the lathe car-

riage. It can readily be understood that

this arrangement gives a true adjust-

j;^
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ing; one can tluis easily have practically

u powerful boring mill, and the operator

does not depend on the lathe centers,

which would be the weakest part of this

kind of boring. It forms a handy and
useful attachment for any shop. Its

weight for 30-in. lathe is 685 lbs. The
device is made by H. B. Underwood &
Co., of Philadelphia, and it is worth
anyone's while to look into this matter

and get a good idea of tlic possibilities

of this boring attachment.

A neat calendar for the year of grace

1906, of the panel type, has been issued

by Green, Tweed & Co., of New York.

We call it a panel, because it is eleven

inches wide by about 2 ft. 3 ins. long

and is printed in three colors. The
months, as shown on the calendar, are

printed each on the representation of

a spool of Palmetto Twist for small

valve stems and are in black letters on
a red ground. The company say that

the time to use the packing is every
month in the j'ear, and they show the

Palmetto packing for locomotive air

pumps as it looks when it is turned
out by the factory. The company give

a sample of the air pump packing to

those who write and ask for one, and
they give away a calendar for this year
on the same terms. Try them for both.

The articles are worth asking for.

Straight Through.

A story is told which illustrates the

feeling of reflected glory which filled

the breast of a certain porter on the

"Second Empire" train oh the New
York Central., This porter was thus far

worthy of his hire, that he admired with
all his heart the "get there" character-

istic of this train. A polite stranger,

evidently unfamiliar with the time table

or even with the aims and objects of

the said train, enquired as they sped
along if the train stopped at Fonda.
"This train stop at Fonda?" queried

the porter, with evident indignation in

his voice and with the air of a man who
desires the enormity of the whole terri-

ble thing may soak completely into him.
"This train, the Second Empire, No,
Sah. No Sail, this train does iwt stop
at Fonda; it doesn't even hesitate at it."

Bulletin No. 2 is a most excellent ex-

ample of the printers' art, and the pho-
tographers' and artists' dexterity. It is

of standard catalogue size, like the Rail-

road Club proceedings, and in it the Con-
solidated Railway Electric Lighting and
Equipment Co. of New York tell you
all about the axle light system. In it

are to be found general instructions for

the installation of the equipment, the

wiring and the battery. Clear line cuts

illustrate the various parts, and half-

tones, which leave little to 1 e desired.

show how the generator is carried on the

truck, the construction of the regulator

and the grids of the storage batteries.

The bulletin has 32 pages and the de-

scription of the apparatus and of how
it works is complete. This treatise

should be in the hands of all those who
have to do with the axle light system,

and it can be used as a primer by those

who want to find out something about

this method of changing moving into

radicnt energy. Write direct to the com-
pany for a copy.

Locomotive
Blow-Off Plug Valves

Some friction between the firemen on

the Lackawanna system and the man-
agement excited some fears that the"ie

might be a strike among the firemen

last month. The process of reasoning

together, so much commended by the

late Chief Arthur, brought about a

settlement satisfactory to both sides.

The firemen are said to have obtained

77 per cent, of their demands.

Good Gasket.

The use of increased steam, water,

air and gas pressure has, as a matter
of course, called for improvements in

joint connections, and the subject has

been the object of much thought and
study by experts, especially in the matter
of gaskets. Such joints must be abso-

lutely air, water and gas tight under
any pressure, and they must further

possess the quality of being easily and
quickly made and taken apart, and the

joint should be as thin as possible.

When made and in working order the

joint should not leak when cold or hot
or from unequal expansion, and should
not cause electrolysis; that is, no elec-

trical action should be set up which
would cause any eating away of the

parts.

On iron pipes a gasket composed of

iron has been found to make an ex-

ceedingly good joint, and a gasket coat-

ed thinly with a special iron cement that

appears to fill these requirements an

is said to make the thinnest and strong-

est gasket in use and to be the nearest

to a ground joint. It is claimed that

such a joint is as durable as the pipes it

connects, as well as one of the cheapest

forms of gaskets. The slight expansion

found in smooth-on gaskets makes
connections tight and strong, and tliis

principle does not exist in some of the

material commonly used for such pur-

poses. Toints made with the smooth-on

packing are ready for use as soon as

completed and can be taken apart when
necessary and the same gasket may be

used again, or may be laid aside for

future use. This form of gasket is

made by the Smooth-On Mfg. Co.. Jer-

sey City. N. J.

l-ig. 9.

All Brass, extra heavy, with Cased Plug.
For 250 lbs. pressure.

.Maie «ith Draining Plug to prevent
freezing.

Fig 23, with Wheel.

Locomotive

Gauge

Cocks
For High Pressure .

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
ab'e Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight
under the most ex-*

acting conditions.
Shanks Threaded
to srecifications
for Locomotives.

Swing-Joints and
Pipe Attachment

Fig 33-

May be applied between Locomotive and
Tender

These Swing Joints are suitable for

Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.
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Rogers- Rotary Thread Rolling Machine.

Ill tile macliine wliich \vc here illiis-

tralc, llu: lliroading dies, instead of be-

ing of I 111' reciprocating type, arc com-

posfd of one rotary or revolving die,

which runs continuously in one direction,

and one segmental die which remains

stationary after it is adjusted for the

work. The bolt or piece tliat is to Iiave

$7
1 Monthly

Bach N'olume is complete in itself and may
be obtajneil separately.

LIST
1. Rogers' " Drawing and DesiKn" $3.00

2. Rogers' " Progressive Machinist " 2.00

3. Rogers' "Advanced Machinist'* 2.00

READ CAREFULLY
Th? books composing tht- library arc in-

tended to be educational anti progressing

from the simple to the more complex sub-

jects ; plain books for those already engaged,

or soon to be, in the practical application

of the theory of mechanics; each volume is

complete in itself, while progressive in the

series. The books are each supplied with a

ready refeience inde."c. which enables the

quick use of their contents.

The volumes are strongly and handsomely
bound in black cloth, with titles and edges

in gold; they contain 1,204 pages, 1.244

illustrations, many of which are full pages,

with 3,000 ready f eferences : they are printed

on fine surface paper with large clear tjpe.

Each book stands Sl4 inches in height, and
the three packed for shipment weigh over

7'!' lbs. No works ot equal value lave ever

been offered to the machinists' arid allied

trades, and no one from the suptrinttndent

and owner to the apprentice can afford,

considering the price and terms, to be with-

out them.

1W/^f An "^^^ three vol-

i/\JL^L^x\lV umes will be for-

MONTHLY ri-ALTrT.
Railway and Locomotive Engineering
who sends to us one dollar and a written

promise (see coupon below) to pay the

balance of the purchase price in six monthly
installments of one dol'ar each, making
$7.00 in all.

i

SHIPPING DIRECTIONS

^ 1 (-ncloae $1.00 (one doIUr> lo apply as first paj ment on
^ on» set of

r ROGERS' MACHINIST'S LIBRARY
V wblcli ship al oQce to the rolloninK atlilress, all charges

^ prepaid. I hereby as;ree lo remit by mall at the rate or

^ one dollar each mouth, the renialulDg six yd'^ dollars.

I
Signature

' Occupation

Where employed.

I
Residence

I Citv.
Railway and Locomotive Engineering.>»•<

iTHEO. AUDEL & CO.Jti
I PubllsKers

I 63 Fifth Avenue New York

ACME THREAD ROLLING MACHINE.
Front View.

the thread rolled on it is passed be-

tween the two threading dies and car-

ried around with the rotating die, which

is mounted on the main shaft or spin-

dle.

Our illustrations make clear the gener-

al construction of the machine. The ad-

justment of the distance between the

two dies is effected by means of the hand

wheels. The segmental die is carried

in a heavy block that is eccentric to

the shaft, and by loosening one of the

hand wheels and tightening the other

the adjustable die is advanced or with-

drawn from the rotary one.

When operating the machine, the bolt

is placed in the jaws, then the operator

starts the bolt into the machine by mov-

ing a handle which extends out from the

feeding carriage. This handle is shown

in the half-tones and drops the pawl into

engagement with the notched disk, which

carries the oscillating carriage forward

and passes the work between the dies,

the rolling beginning at once, and the

jaws then opening automatically and al-

lowing the carriage to drop back by its

weight to the feeding position again.

There are four opportunities for feed-

ing in every rotation of the die. as there

are four notches in the disk. The bolt

or rod is fed into the machine horizontal-

ly so that bridge rods, car truss rods or

other work of almost any length may
have threads rolled on the end. The

heavy, compact construction of the ma-

chine enables it to be built so as to

roll threads on large sized bolts or bars.

At the rear end of the main spindle there

are two spiral springs with means for

imltMig thcni in tension; and these

sjirings keep the dies in pilch. As the

bolt enters and the rolling begins at

different points on the dies, the breaking

down, or the beginning of the thread is

not confined to one particular place, so

that the wear is general and uniform over

the whole die surface. Tlie dies admit

i>i fine adjustment for any required size

of work, or to compensate for wear.

The comparative merits of cut and

rnlled threads arc well known generally

by engineers; still it may be of interest

to give the result of a recent test of

the two forms of thread, the material in

Iinth cases being machine steel: One
licjlt, l^ ins. diameter, by 24^ ins. long,

with cut thread, had a tensile strength

f 88,900 lbs. and another bolt, I'A ins.

rliamcter by 245^ ins. rolled thread,

when pulled, showed a tensile strength

c.f 95.850 lbs.

The rolled thread is, of course, not

ad-ipted for every purpose, still these

lists show that where it may be used

there is a great gain in strength and a

i-onsequent saving of weight and cost.

The saving in weight of material is about

20 per cent.; that is to say. material 20

per cent, lighter than would be used if

the threads were to be cut. may be used

if the threads are to be rolled, and there

will be no loss of strength. There is

also a gain in time, at least twice as

many bolts may be rolled as can be cut

ill the same period.

These machines, arc made in two sizes,

the I in. machine is complete with coun-

tershaft, wrenches, and five pairs of dies,

for bolts of /2. H- %. H and I in. in di-

ameter. The weight of this machine is

ACME THREAD ROLLISG MACHINE.
Back View.

about 10,000 lbs., and the floor space it

occupies is 4 ft. 10 ins. by 6 ft 6 ins.

The 2 in. machine is also complete with

countershaft, wrenches and five pairs of

dies, which run from i. i}4. i!^, i>i and

2 ins. The weight of the larger machine

is about double that of the smaller, and

the floor space for either machine is
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about 7x9 ft. The tool, whicli will no

doubt become very popular, is made

by the Acme Machinery Company, of

Cleveland, Ohio.

Traveling Engineers' Circulars.

The Traveling Engineers' Associa-

tion, whose object is to improve the lo-

comotive eng'ine service of American

railroads, has issued a circular of en-

quiry concerning a most important sub-

ject. It is on "Care of locomotive boil-

ers at terminals and while in service."

There are twelve questions asked, and

if these are intelligently answered by

those who are competent to do so, a

valuable report will no doubt be pre-

pared. Communications on the subject

should be sent to Mr. F. P. Roesch, 1433

Chicago Road, Chicago Heights, 111.

Members have also been requested by

Mr. Frank Burke, of the Duluth. Miss-

abe & Western, at Proctor, Minn., to

give him any information they may
possess concerning the operation and

maintenance of the latest makes of lu-

bricators, hydrostatic and mechanical,

for valves and cylinders on engines us-

ing saturated and superheated steam.

Wrong Kind of Track.

Three dogs were killed by the Knox-

ville express, and the owner of the dogs

sued to recover damages. The court

refused on the ground that the dogs

were guilty of contributory negligence.

The decision is wise, because the own-

er of the <iogs had neglected to teach

the dogs the difference between the track

of a fox and the track of the Chatta-

nooga flyer. A cow catcher is not a

dog catcher, and dogs are usually

charged as freight on all roads. The un-

fortunate Tennessee dogs might have

been properly classed as perishable

freight. Notices are sometimes posted

at public places that no dogs are allowed,

but they cannot be of any service until

dogs are taught to read.

ference and areas of circles. The com-

pany will be happy to send a copy to

anybody who will write to them for one.

Circulation Sh^ws Health.

The circulation of R.mlw.vy .vnd Loco-

motive Engineering on December 30,

1905, was 18,461 copies, of which be-

tween 95 and 96 per cent, was paid.

This statement was duly sworn to by

the secretary of the Angus Sinclair Co.

This is the plain fact, and as a good

circulation is an evidence of health,

R.\iLWAY AND Locomotive Engineering

can certainly claim to be in a robust

condition. The paper goes to and is

read by general managers of railways,

purchasing agents, mechanical engi-

neers, master mechanics and shop fore-

men, .and these men are the ones who

recommend or influence the purchase of

supplies. The paper also goes to loco-

motive engineers, firemen, round-

house men, the shop stafif, and repair

men of all grades. These men, though

they do not sign requisitions, neverthe-

less influence the purchase of goods, be-

cause they say how things work, and

express their opinion of supplies so

emphatically that it generally reaches

the man higher up. All these men. high

and low, can be reached through the

columns of Railway and Locomotive

Engineering, and in no other way.

Tate Flexible

Staybolt

The Hendrick Manufacturing Com-

pany, of Carbondale, Pa., have issued

their first catalogue on Perfocated Met-

als and it is a very creditable and com-

prehensive work. There are sixty pages

of text interspersed with numerous il-

lustrations of standard and special

screen plates, spark arrester plates, re-

volving screen, sections, etc., as well as

various styles of elevator buckets, con-

veyor lining, troughs and flights, manu-

factured in their sheet iron and steel

construction department. There is in

addition data in the way of en'gineering

tables which make the catalogue valu-

able for reference purposes. These ta-

bles include the weights of sheet and

plate steel, decimal equivalents of six

wire gauges used in the United States,

comparative table of decimals and com-

mon fractions and a table of the circum-

A calendar for 1906 printed in a num-

ber of colors has been received at our

ofiice. It is issued by the J. A. Fay &

Egan Company, of Cincinnati, Ohio,

who are widely known as makers of

wood working machinery. A fine view

of their works is given and the margin

of the picture is embellished by repre-

sentations of the medals received at

various international exhibitions. The

sheets giving the months of the year

are white and the figures are in plain

block type. The Sundays and holidays

are printed in red, and with the other

colors used throughout the effect is

striking. It is a good office or shop cal-

endar and the company w'ill be happy

to send you a copy if you write and ask

for one.

A marvelous display of atmospheric

reflection peculiar to the Alps was wit-

nessed the other day by passengers in

the Paris-Frankfort express. Shortly'

after leaving Mctz a wonderful pano-

rama developed in the horizon on the

western side. The sun seemed to light

up the whole Alpine chain, the great

mass of Mount Blanc stood out clearly

marked, its sides covered with snow and

its glaciers reflecting the sunbeams. At

one moment the Lake of Geneva was

visible, its water tinged a greenish

blue. The mirage faded only at sunset,

as the train neared Faulquemont. It had

lasted about twenty minutes.—Montreal

Witness.

Holds firebix sheets securely

together, and accommodates

itself to the unequal expan-

sion of the plates.

FLANNERY BOLT
COMPANY

PITTSBIRG, PA., I. S. A.

Suite 308, Frick BIdg.

B. E. I). srAFFORD, - - Qeoeral Manager

Write us for Kefercnce Book



]'\-l)iiiary, \<)uC>. RAILWAY AND LOCOMOTIVE KNGINEERING 9J

STANDARD MECHANICAL BOOKS

FOR ROAD AND SHOP MEN

BY CHAS. McSHANE

The

Locomotive Up to Date
Price, $2.50

New York and

Westinghouse Air Bralics

Price, $1.50

One Thousand Pointers for

Machinists and Engineers

Price, $1.50

All books bound lr\ fine clotK

Portable Hydraulic Press.

Have yoM ever licard a man say he

was "liiDiK ii|i" over a piece of work ?

If you have you no doulit rightly un-

flerstoofl him to mean that his activity

in a particular matter had been sus-

pended for some reason or other. In

our sketch we show a Watson-Stillman

liydraulic jack which is hung up the

whole time over a job and yet does

business very eflfectivcly in the way of

pressing brass bushings into locomotive

side rods and also still being hung up,

it presses driving brasses into boxes or

does any similar piece of work wliere

steady, strong pressure has to be ap-

plied.

The apparatus is used in the West
Washington street round house of the

AGENTS WANTED every rt'here ; write for

terms and descriptive circulars. Will be sent

prepaid to any address tipon receipt of price.

GRIFFIN & WINTERS
171 La. Senile Street, CHICAGO

Wm,R.Phelps&Co,

MANUFACTURING JEWELERS.

High

Class

Watches,

Diamonds,

and

other

Precious

Stones.

We make a specialty of

Masonic and all other Emblems,

Diamonds purchased of us at present

prices are a good investment. We
have a fine line of the best Railroad

Watches at rock bottom prices.

Jewelry of every description.

WM. R. PHELPS & CO.

3a MAIDEN LANE. NEW YORK, N. Y,

Joining these two heavy cross bars

and on their lower side is a follower

taken from the draw gear of some dis-

abled car and from this follower hangs
an ordinary Watson-Stillman hydraulic

jack in good working order. The han-

dles of the jack do not lie idle, for to

them are attached chains which run up

and over a pair of small sheaves and at

tlie ends of these chains counterbalanc-

ing weights are suspended so that when
the jack has been run out in doing a

piece of work it can be pulled up again

to the original "hung up" position.

There is a gauge on the japk which

registers the pressure applied and by

which the operator can tell what he is

doing with this portable hydraulic

press, for that is what the apparatus is

when all is said and done.

HOME-MADE PORTABLE HYDRAULIC PRESS.

Big Four, at Indianapolis, of which Mr.

T. F. Griffin is the general foreman. It

consists of a flat table of cast iron about

3 ins. thick and 2 ft. 6 ins. wide by 4 ft.

long, ribbed on the sides, and mounted
on a couple of pair of wheels and sup-

plied with a handle for pulling it about

the shop. Four upright bars, i;4 ins.

diameter, are let into the flat table, each

has a collar on the upper side; the bars

are secured with nuts below the table.

The upper ends of these four upright

bars or pillar bolts, as they might be

called, are threaded at their tops and

they support and hold two bars of iron

about 4 ins. wide by 354 ins. high, and

these stand across and above the table,

and are at a distance of 4 ft. 6 ins. from

it, and they are about 8 or 10 ins. apart.

One has sometimes seen men at a

wreck place jacks under an engine and

proceed to work them, and if there has

been much rain, or if on soft ground,

the result has been the unprofitable

process of jacking dow-n the ties instead

of raising the engine. This jack also

does all its work downward. The ram

or plunger in this case is fast and the

base is the part which moves, but rely-

ing on Newton's third law of motion,

wdiich practically states that action and

reaction are equal and opposite, this hy-

draulic, notwithstanding the fact that it

is constantly hung up over the job and

is always compelled to jack downward,

gets there with its foot; if it had two,

we would have said that it got there

with both feet.
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THE UNION
SWITCH &

SIGNAL CO.

Consulting and Manufacturing

Signal Engineers

Automatic Block Sig:nals— Electric

and Electro-Pneumatic

Interlocking— Electric, Electro-Pneu-

matic and Mechanical

Electric Train Staff Apparatus

SENERAL OFFICES AND WORKS AT

SWISSVALE, PA.

DISTRICT OFFICES:

New York: 143 Liberty Street

Chicago : Honadnock Block

St. Louis : Frisco Building

The Twentieth

Century

Master Mechanic
Won't use Solid Mandrels.

Cost too much, take up too

much room and don't give

satisfaction.

Nicholson

Expanding Mandrels

Take everything: from 1 to 7

inch holes. Take up little

room — always ready and
you can buy four sets for

the cost of one of the solid

kind.

Are You Using Them?
Catalogue tells you
more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.

Defense of Private Car Lines.

When the so-called trusts and mon-
opolies are assailed by politicians or the

press, their representatives generally

distinguish themselves by the exercise

of golden silence. That, however, is not

the policy of J. Ogden Armour, the real

head of the beef trust, for he very ably

stated his side of the case through the

columns of the Saturday Evening Post.

Nearly everybody accepts the denunci-

ation of trusts and monopolies as true

without investigating the merits of the

interests abused. Those familiar with

railroad business are aware that the

immense business of transporting fruit

and other perishable products from the

producer to the consumer would never

have been accomplished by railroad

companies without the capital and co-

operation of line car owners. Here
are a few of the points made by Mr.

Armour:
"The Armour private car is not used

as a device to secure, directly or in-

directly, rebates, discriminations or

concessions to the car line owning it,

to the shipper using it, to the indi-

viduals—or any one of them—owning

the Armour Car Lines, or to any indi-

vidual near or remotely connected with

the industry. It was determined when
the prohibitive law against rebates went
into effect it was to be obeyed and not

evaded; that a policy of indirection

and evasion was a poor policy from any

standpoint and would not be counte-

nanced by the Armour interests.

"That there is a considerable differ-

ence of opinion between the Interstate

Commerce Commission and the rail-

roads, relating to the transportation of

property from interior cities of the

United States upon a through tariff

over railroads and steamships to for-

eign countries, is undeniable. The situ-

ation has provoked much comment.
However, it is not clearly determined

whether the matter is within the prov-

ince of the Interstate Commerce Com-
mission act and that of the Interstate

Commerce Commission. The fact is

that the recent indictment of railway

and packing officials at Kansas City for

alleged rebating relates exclusively to

shipments from Kansas City to Europe.

Speaking for my own company —• the

regular established, public rates have

been paid in full; and there has not

been 'any rebate, concession or dis-

crimination' of any character to ship-

pers in this relation."

"Only the commonest kind of selfish

common sense is required to arrive at

the policy of keeping these refrigeration

rates down to a point that will foster

the fruit and berry industry and stimu-

late it to the broadest possible expan-

sion. Any line of action less liberal

than this would be short-sighted and
suicidal."

Suppose You
Were Called for

An Examination
For a license, to-day, where would you
stand? Would you pass or not, in

your own mind? A Good Prime Move
on your part is to get busy with a
copy of

Spangenberg's Steam and

Electrical Engineering
which contains nearly 700 pages of the
knowltdge you will have to have
to pass a successful examination.
$3.50. Money back if not satisfied.

The only book ever published con-
taining 1035 Questions and Answers,
with illustrations specially drawn
for this work.

CUT OUT AND MAII, TO DAY

GEO. A. ZELLER BOOK CO.
19 S. 4th Street, ST. LOUIS, MO.

I accept your offer to seud me, express pre-
paid, one of 5pangcnberic's Steam and Elec-
trical Engineering, price. |3.,so, and enclose
$2 as first payment. The balance, $1 50, I

agree to remit in 50-cent monthly instal-
ments, money or express order, or stamps.

Name

Street or Box No

City and State

Patents.
QEO. P. WHITTLESEY

McQILL BUILDINQ WASHINQTON, O. C.

Terms Reasonable. Pamphlet 5cnt

Molding Machines
Vertical Vibration. Power Draft

ALL KINDS OF MACHINES
THE E. H. MUMFORD CO,

17th & Caltowhill Streets, PHILADELPHIA, PA.
J.W..1ACKMAN 4 CO., Lid,, a9 Vine. r!a St., London, S. W.
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THE DIKESMITH

School of

Air Brakes
MEADVILLE, PA.

gives a full course of instruction in both
the Westinghouse and New York Air
Brake System.-;, including all Text Books
and colored charts, for

Only $10
Terms, cash or partial payments. Send

us your address and we will mail you
full particulars.

This is the first time railroad men have
ever had an opportunity of getting a
complete air brake education for a nom-
inal sum. Write to-day.

The Dukes'mith School of Air Brakes,

MEADVILLE, PA.

F. H. Dukesmith, A. B. E., Director.

^orld/s pacir

St. Louis

FIRST PRIZE FOR

TOOL STEEL
AWARDED TO

Mclnnes Steel Co.

CORRY, PA.

in competition witli the best makes in

England and Germany. Also manu-

facturers of all kinds of Tool Steel,

Die Blocks, and Steel Forgings.

Write for Prices and Information

Tlic private car system "is the only

logical agency by which the fruit busi-

ness can be handled," avers Mr. Ar-

mour and the "exclusive contract,"

which gives the Armour cars, for ex-

ample, a monopoly of the business on

any particular road, "is the only logical

liasis ni)i)M vvliich the private car can be

operated."

A laborer was recently engaged in a

railway yard in the East. He was
set to carry some heavy planks. After a

couple of hours' work he went to the

foreman and said: "Did I tell ye me
name when I started?" "Ah, mon, ye

did; yc said it wor Tanison." "Oh, that's

a' richt, then," replied the man, wearily.

"Ah was wunnerin' if ye thocht Ah said

it wos Samson."

A catalogue of extra heavy valves

lias been issued by the Jenkins Broth-

ers, of New York. The valves described

are for use in pressures above 150 lbs.

They include globe, check, Y and angle

valves made wholly of brass' or with

iron bodies. Good half tones illustrate

the valves made and sizes and prices

are given in the letter press. If you are

in want of information concerning such

valves write the Jenkins Brothers for a

copy of the catalogue and for any other

information on the subject.

In the course of a paper presented to

the American Institute of Mining Engi-

neers on car axles, by Dr. C. B. Dudley,

the statement is made that iron and

steel do not behave alike when subject-

ed to bending stresses. A well made iron

car axle the metal of which will show
in tensile strength from 48,000 to 52.000

lbs. per square inch will stand success-

fully the same fiber stress as steel of

So.ooo to 85,000 lbs. tensile strength.

The Canadian Railway Club had a

treat at their last regular meeting held

in Montreal. Mr. A. A. Goodchild. .\u-

ditor of Mechanical Accounts, read a

paper on " Railway Statistics," and
closed with a clever skit in verse, from
which we extract the following stanza:

"What is the weight on the driving

wheels, what power goes up in the

stack?

How much sand is used on the rails,

when there's slippery ice on the

track?

What pressure is on the air brakes,

what resistance in the air?

Was ever problem so abstruse—to make
you tear your hair?"

At a recent meeting of the New Eng-
land Railroad Club an able paper on
"Terminal Car Cleaning" was read by
^Ir. Edward F. Bigelow. A suggestion

was warmly approved that the work of

car cleaning should be superintended by
an experienced painter.

ALDON
CAR and ENGINE

R^epl^^cers
r'

Sure, Safe and Quick Rerailin^

A Wedge Without Moveable Parts.

Slope so as to Clear Brakes or

Sand Pipes. Rights and Lefts-
Steel or Malleable Iron •.

5^ ALDON COMPANY
H05 Monadnocie Block
CHICAGO, ILL. \

SKAT
Best Hand Soap Kno\\Ti

UNEXCELLED for taking
the SMUT and GREASE
off RAILROAD men.

AGENTS WANTED
An attractive offer awaits
the first man in every town
who answers this

SKAT MFG. CO.
791 Park St. Hartford, Conn.

Flexible Spout

Vertically in straight

line. Also laterally.

The latest Improve-
ment to

Poage Water
Columns

Ansriean Valve and Mitir Ginpanf

CINCINNATI, OMIO.

SINS rOX OATALO0UI-
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LocomotiveiiiijghMnlliiffiisiilgerCam^^
All equipment rebuilt In our Chicago shops, and at Scrantorv. Pa., in the now "Lackawanna" Sho s

All Kinds of Cars and Engines Ready for Immediate Delivery
RELEASED BY

• 000-60,000 LBS. CAPACITY REBUILT FLATS AND GONDOLAS
2000-SO.OOO LBS. CAPACITY FLATS. BOX AND GONDOLAS
COACHES. CO.MBINATION AND BAQaAQE CARS

FOREIGN SHIPMENTS HAVE PROPER CARE OF
EXPERIENCED STAFF

TRUNK LINES

Cable Address

"FITZLUTH"

SS AND 70 TONS CONSOLIDATIONS
4S AND SO •• IO>WHEELBRS
40 TO SS " MOGULS
4S TO SO • PASSENGERS
SWITCHERS, FORNEYS AND SHAY ENQINBS

ITZgHUGHilUirHER
I -4- 1 BROAD>A/AV
N tW VORK CrtEMlCAL BLDG.

ST. l_0 IS

CO.,MbnadnockBIOGk;/^H|lCJ!«^0

It Ends in Smoke
BUT IS GOOD WHILE IT LASTS

where prompt action is desirable, come
early and avoid the rush.

If you are a judge

of cigars try the

Lordly
Edwin
Conchas Size

All Havana

They measure 4}4 inches

over all. Fit any mouth

and suit all tastes.

We sell them $5.40 per

hundred or $2 70 for box

containing fifty.

The Edwin Lord
Cigar Company
64-68 W. 125th Street

NEW YORK

Send for booklet,"Tricks of the Cigar Trade Exposed"

Come Early and Avoid the Rush.

We have on hand at the present time

a limited number of the bound volumes
ai Railway and Locomotive Engineer-

ing for the year 1905. Those desiring-

to secure a copy can do so by send-

ing us $3.00, express money order pre-

ferred. The book is neatly bound in

brown cloth and it forms a very useful

TToInme for reference and is always

fflcasant and instructive reading. Rail-

way AND Locomotive Engineering is

written by practical men for practical

men, and the bound up form is a con-

venient and sure way of keeping a com-
plete file for the year. We can only

say that in this, as in other matters

Train for Cuban Business.

Chicago has a train de luxe, de-

voted exclusively to Cuban business, this

winter. Cuba, as a winter resort, is vy-

ing with California, and the demand for

better service for Chicagoans and the

adjacent territory has reached such pro-

portions that already there is assurance

that the train is a great success. 'The
service started last January and is week-
ly. The Chicago & Alton and Mo-
bile & Ohio railways run a solid

train, leaving Chicago every Friday af-

ternoon at 2 o'clock and arriving at Mo-
bile, Ala., Saturday afternoon. The new
steamer, "Prince George," of the Munson
Line, sails two hours after the arrival

of the train, arriving in Havana harbor

at daybreak Monday morning.

The Union Pacific passenger depart-

ment have recently issued a portrait, and
it is a good one. It is called "the old-

est inhabitant," and although there is

plenty of hair on the face, it is not white

and snowy like that of Father Christmas.

The portrait is not that of an old man
but of a vigorous specimen of the Buf-

falo—the famous Bos Atitericanus—the

Lord of the Land. "Formerly," says

the circular, which goes with the pitcure,

"the race across the western portion

of the continent was by horse and cara-

van." Not that we ever heard of a

caravan exactly racing, but the U. P.

intends to point out that if horse, cara-

van, or even the oldest inhabitant

thought of entering for a race with the

Overland Limited, they would all and
singly have the pleasure of being "left

at the post." This, however, is beside

the mark. The train crosses the western

part of the continent in two nights from
the Missouri river, and in three from
Chicago, and the Union Pacific stand

ready to let you have a portrait of the

oldest inhabitant to hang on your wall

and to whet your desire for a trip to

the Golden West. Try them and see.

A Practically
Perfect
Portable
Pneumatic PINCH

stop movitig your heavy work
to the machine. One Man

k brings this tool to the work
and punches it besides.

SAVES
TIME

LABOR
SPACE

Built in 5

Standard
Sizes.

Special
machines
built to

order.

Write for

Catalogue
C.

F. F. SLOCOMB & CO., Builders
WILMINGTON. DEL.

CONTENTS.
PAGE.

Air Brake Department 75
Baldwin's, A Glance at, Jas. Kennedy 63
Book Notices 69
l^ditorials:

Casli for Accident Prevention 66
Boiler Temperature, Favors Uniform 66
Machine Screws, Standard 68
Steamship "Carmania" 68
Wages, Increase of 68
Quid pro Quo 69

Foremen, Different kinds of 81
General Correspondence 59
Locomotives:

"Danville & Western 2-8-0 55
*Staten Island Rapid Transit, Notes on... 69
*PassengcT 4-6-2 for the Monon 79

*Motor Carriage, English. A. F. Sinclair.... 62
Our Correspondence School 71
Personals 83
Private Car Lines, Defense of 94
St. Clair Tunnel. Electrification of 74
*Sauvas:e Safety Brake 86
Shop Apoliances:
*FIuesheet Cutter, Rapid 64
*Short Stop on Electric Motor 70
*Hydraulic Press, Portable q^

Shop Tools:
*\Vheel Lathe, Niles 90-inch 8?
•Bolt Driver
*Lathe, Attachment for Boring 89
*Thrcad Rolling Machine, Rotary qi

Tough Ties and Living Fence Posts 81
*Train Stopping, Automatic 51
^\'alve Motion, Joy's es



R&%;^EiNiiRerin$
Copyright by Angui Sinclair Co.— J906

A Practical Journal of Railway Motive Power and Rolling Stock

Vol XIX. 136 Liberty Street. New York, March, 1906 No. 3

Fighting the Avalanche. miliar with mountainous countries snowfall fills up the smaller valleys and

The w-ord "avalanche" is derived from speak of avalanches as of three kinds, ravines high up the moun.a.n and

the Latin ad, meaning toward, and valis, They are first the powdery, then those spreads
>
sel

1
ke a man !e ov

a valley. The word signifies the rush of composed of ice and stones, and lastly the broad slopes and reaches far
a valley. The word sig -.— - . ... i

snow or ice, earth or rock, from the the snow or neve avalanches. below the summer snow hne. The.

SNOW SHED, WITH SPLIT FENCE ABOVE. IN THE SELKIRK MOUNTAINS, ON THE CANADIAN PACIFIC RAILWAY.

mountain side to the valley below. . The

expression "snow slide" is, however,

used to designate that kind of avalanche

which takes place more often than any

other, and, as its name implies, it is

principally composed of masses of snow
in which are often embedded fragments

of trees and other debris. Those fa-

The most frequent and the most de-

structive form of avalanche is the snow

slide. This is nothing less than the

rapid descent of tons upon tons of wet,

compact snow, which carries with it

trees and bushes as it sweeps down.

The theory of the cause of such slides

is that during the winter the heavy

snowfall m the higher altitudes is-

heavier than that below. The snow

fields of the lower and flatter

areas help to support the masses which

rest on the heights above. In the-

spring, when the sun's raj-s begin to

attack the drifts, the lower portions of

the snow slopes are the first to melt
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At last, when the supporting sheet be-

low has melted, the loftier accumula-

tion loos ns its hold and rolls and

tumbles down the mountain side.

Among the many descriptions which

we have read concerning the action of

one of these moving destroyers, the

statement of a railroad officer of varied

creasing in volume as it moves, until it

forms an enormous mass, often the size

of a large church building, the progress

of which nothing can stop. In fact, as

several hundred feet up on the other

side."

One of the peculiarities which the

locating engineers of the Canadian Pa-

cific encountered, and which is met
with, more or less, on all the American

.MOINT RUNDELL, Al li.\M-l\ li. C.

experience, and who himself has seen

what he describes, is perhaps the best.

Mr. Lacey R. Johnson, assistant super-

intendent of motive power of the Cana-

dian Pacific Railway, who was for sev-

eral years master mechanic in the

Rocky Mountain regions of that road,

when giving the writer the result of his

observations, said

:

"A snow slide or avalanche is almost

beyond the power of description. It

requires to be seen to be understood.

You may notice away back, high up

the mountains, a puff like the smoke

TYI'ICAL FORM OI- SNOW

you watch it, if it is tearing out a new
track through the forest, trees bow
themselves almost to the ground some
distance ahead of the slide itself, and

from the mere force of the moving air

many of them snap off ten or fifteen

feet from the ground. As this enormous
mass of snow hurls itself down the side

of the mountain it picks up these broken

A50

SHED IN THE MOUNTAINS.

lines which pass over the Rocky Moun-
tains, is that the coast or Pacific slope

is steeper than that of the eastern side.

Speaking roughly, the profile of this

highway in the northland resembles in

a general way the sky line of Mount
Rundle, at Banff, B. C, the steep and

abrupt declivity approximating to the

coast side of the mountains and the

gentler slope to that which stretches

away to the prairies. Many years ago

the gradual ascent of the eastern slope

from the prairie became the subject of

discussion between the U. S. Govern-

ment engineers and those of the Union

Pacific Railroad. By agreement, this

SPLIT FENCE PLACED IN THE TR.\CK OF A SLIDE.

from a gun or the steam from a loco-

motive, and as you watch you see it

gradually gaining headway and speed

as it dashes down the steep slopes, in-

trees and clears the slope entirely of

roots, stumps and loose rock and

sweeps them down into the valley be-

low, and oftentimes it throws them

A BRITISH COLUMBIAN.

road was to receive $16,000 a mile for

the construction of the prairie section.

and treble that amount for the moun-
tain section. At length the construc-

tion, engineers found themselves at

Sherman, then the hi'ghest railway sum-
mit in the world, without having drawn
any extra subsidy for mountain work
A controversy with the government en-

gineers followed as to where the moun-
tain section commenced, and a point in

the vicinity of Cheyenne was finally
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agreed upon as the place wlicre the

h.eavicr grades began. There was not

much difference in the character of the

work while ascending the eastern slope,

but it was decided that this point was

(Icjvvii over the roof of the slied

lalhiT than spread oiU and encum-

licr the road beyond ihe ends of

the structure, Onr of owr illus-

trations shows a strongly built split

TRANSCONTINENTAI, PASSENGER TRAIN
SBLKIRKS IN TH

the one where the prairie section ended

and mountain construction legitimately

began.

The C. P. R. snow sheds in the Sel-

kirk range have been built along vari-

ous parts of the road through the moun-

tains and are placed in the regular track

of the slides, because it has been found

that when once a slide has cleared a

track for itself it will almost invariably

follow the same course year after year.

These sheds are very strongly built, not

to arrest the progress of a slide, but to

carry it over the railroad into the valley

beneath, and the angle of the shed roofs

is made to conform as nearly as pos-

sible to the contour of the mountain

side, or at least it offers no resistance

to the movement of the snow. Massive

cribwork is built on the side of the

slope, and is made of 12 or 14 in. square

cedar, with lateral braces bolted into

the rock. The whole structure is filled

in with broken stone to enable it to

hold its ground. Triangular bents of

the same timber are set up on the

opposite side of the railroad track, and

the whole is covered with a roof of 4-in.

cedar planks. The average snowfall in

the Selkirks is from about 35 to 45 ft.

each winter.

Our illustrations show several of the

forms used, and in some cases solid

concrete is employed as a substitute

for the rock filled cribwork. Glance

cribs are sometimes built above the

sheds, in order to deflect what may be

called the frayed out edges of the slide

and force the loose snow to pass

,
WITH THE GREAT GLACIER OK THE

E BACKGROUND.

fence which is pl;ir,ted squarely In the

track of a snow slide for the purpo.sc of

dividing the moving mass and llirowing

it toward the two sections of a shed

tiacks outside, and upon these trains

are run whin the road is free from
snow. This is done in order that trav-

elers may enjoy an uninterrupted view
of the grandeur of the mountain
scenery.

Tyndall, in speaking of the mechani-

cal energy consumed in the production

of steam, water and ice, traces the

cycle from the clash of the atoms of

hydrogen and oxygen until the ultimate

product is congealed in the form of

snow. One of his similes is drawn from
the stupendous forces of nature exhibit-

ed in the mountains by the fall of rock

and ice from the crest of one of the

lonely peaks. He tells us that the

chemical union of the two gases in suf-

ficient (juantity to produce nine pounds
of water is equivalent to the fall of a

ton weight from a precipice 22,320 ft.

high, and that the energy required to

vaporize this quantity of water would
be represented by a further fall of this

heavy weight down a chasm 2,900 ft.

deep, and, lastly, the heat energy liber-

ated in turning the nine pounds of

water into ice would be equivalent to

the drop of one ton through a distance

of 433 ft. Truly, the forces which act

upon the infinitely little, far surpass in

power and intensity those which man
has learned to control.

In summing up the whole operation,

and putting it in almost poetic language,

Tyndall says: "I have seen the wild

SNOW SHED, WITH SUMMER TRACK OUTSIDE, SHOWl.Ne, I AT
WHERE TREES HAVE BEE.N SWEPT AWAY.

:..NuW SLIDE

which has been constructed with open

spaces at intervals for the purpose of

fire protection. Many of the sheds are

built with what are called summer

stone avalanches of the Alps, which

smoke and thunder down the declivities

with a vehemence almost sufficient to

stun the observer. I have also seen
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snowflakes descending so softly as not

to hurt the fragile spangles of which

they were composed; yet to produce

from aqueous vapor a quantity which a

child might carry of that tender ma-

terial demands an exertion of energy

competent to gather up the shattered

blocks of the largest stone avalanche

I have ever seen and pitch them to

twice the height from which they fell."

In the practical business of keeping a

mountain railway open, a slide where

it falls directly on the track is sure to

constitute a very formidable blockade,

as it piles deep on the shelf cut out for

the road itself. Against these slides the

rotary plow is called into requisition.

When used amid snow slides, which,

as a rule, arc composed of very

such an open high road for the wheels

of commerce that not even the ava-

lanche itself can permanently block the

w ay.

The Compass and the Gyroscope.

The mariner's compass has held its

own for a long time, but, in common
with other things terrestrial, its utility

is being threatened by the gyroscope,

another mechanical wonder evolved

from the inventive spirit of the age.

As is well known, the compass is an in-

strument used to show the magnetic

meridian, or the position of objects

with reference to it. It consists of a

magnetized bar of steel and, fitted to its

center, a cap which is supported on a

pivot upright and sharp at the point to

SIDK VIKW OK ROTARY SNOW PLOW.

wet snow, the rotary, if unduly forced,

will act simply as a large polish-

ing machine, smoothing of? the face

of the snow and making it like ice,

but without clearing it away. In order

to handle a huge snow slide with a

rotary plow, it is necessary to employ

a large gang of men to chop or pick the

snow out in pieces and throw it down
in front of the plow, in order that the

rotating blades may fling it clear of the

railroad track. It often occurs in

what is called a very wet slide, one

which has come down a long slope or

from some high altitude, the snow gets

packed so hard that it is necessary to

drill holes in the mass and blast the

snow out, and then break it up into

pieces which the rotary can handle.

This blockade fighting on a railway is

always exhilarating work, performed

often under most trying and dishearten-

ing conditions, and always under the

pressure of time. In thus penetrating

into the mountain strongholds of nature

and in braving the eternal snows, the

railroad has, in building up its defense

works, interposed, as it were, the strong

shoulder of Atlas to bear up the colos-

sal burden, and has thereby guaranteed

lessen the friction, and on which the

needle may move with the slightest

magnetic attraction. It is carefully pro-

tected in a bo.x and suspended in a hor-

izontal position not subject to the roll

of the ship. The needle is very un-

age pointing to some half-forgotten

landmark. Besides this, instead of be-

ing true, the needle is very easily dis-

turbed. A small bit of magnetic iron

will draw it with much greater force

than the earth's magnetism. In iron

7^*=^^

BEA/TS 8- 0"c£:NT£f>S

SNOW SHED ON A STEEP INCLINE.

ships, in addition to the well-known de-

viations of the compass with place and

time, it has become quite erratic. It is

one of the very few instruments of

great value that has not improved with

age. It is the same to-day as it was

among the mariners in the Mediter-

ranean in the twelfth century.

The gyroscope consists of a heavy

rimmed wheel mounted in gimbals

and rotating by means of an elec-

tric motor. At a speed of three thou-

sand revolutions a minute it has been

demonstrated that the wheel will main-

tain itself constantly in one direction,

the sudden turning of the body upon

which the movable gimbals are sus-

SNOW SHED IN BOTTOM OF VALLEY. SLIDES FROM
PRACTICALLY A TUNNEL.

BOTH SIDES MAKE IT

steady. Although credited with being

true to the pole and loyal to the north,

this is not by any means the case. It

tremulously aims somewhere about the

north, like the palsied finger of decrepit

pended not affecting the fixed plane of

the wheel's unchanging motion. The
German naval authorities have been ex-

perimenting with the gyroscope on one

of their warships. The wheel was set
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ill motion and the sliip described a large

number of sudden curves, and big guns

I'ALLS oi- TiiU BOW Ri\i:k i;am I

were discharged to ascertain the effect

of concussion and vibration. The great-

est shocks and most rapid movements
that could occur on a ship had no effect

whatever on the apparatus, the wheel

maintaining its original position with

perfect accuracy. The gyroscope has

no magnetic quality of its own, and is

not in any way affected by magnetic

currents. By careful adjustment the

wheel can be set going pointing to the

north or any other desired point, and

by retaining this perfect plane the true

points of the compass can be readily

ascertained at any place or time. A
comparison of the gyroscope with the

amplitude compass has shown that it is

possible by means of the gyroscope to

discover errors in the compass. The
experiments, which are being continued,

will probably result in the general use

of the gyroscope in conjunction with

the compass, the gyroscope correcting

the errors of the compass from time to

time.

Train Stopping and Heat.

Astronomers tell us that this earth is

moving in an enormous elipse around

the sun and that it makes an average

speed of over a mile a minute in travers-

suddcnly arrested, the heat developed

by the sudden stoppage would be suffi-

cient not only to fuse,

but to vaporize the en-

tire material of which the

earth is composed.

The fact that arrested

motion turns at once into

heat has been made use

of in the science of gun-

nery. The Palliser shell

is a cast iron projectile

with its point chilled like

the tread of a car wheel,

It is usually employed

.igainst armored ships of

war or forts. This cast

iron shell is filled with

a powerful explosive in

the usual way, but is not

fitted with a fuse of any

kind. When fired squarely against the

steel plates of a heavy battleship, the

F. higher than that of the air out-

side. The reason for this state of af-

fairs is said to be the radiation of heat

developed in the electric motors as the

trains are accelerated when leaving sta-

tions, and to the heat produced by the

stopping of the trains by which the

moving energy of the cars is transform-

ed into heat.

These two causes probably account

for the temperature rise, but it must be

remembered that they are both promi-

nent features in the excellence of the

service which the company renders to

the public. It is probable that by next

summer the problem of ventilation on

which the Interborough Company is

working, will be so far solved that while

the good service features will be main-

tained the heated air due to the ac-

celeration of the motors and that pro-

duced by powerful brake action, will be

driven out of the subway by mechanical

SNOW SHED ON COMP.^R.iTIVELY FL\T INCLINE

ing this orbit. It has been estimated

that if this motion of the earth were

THE "THRKE SISTEKS.

motion of the shell is arrested in so

short a space that the heat developed

is sufficient to ignite the bursting charge,

and so shatter the shell with the inflic-

tion of more or less damage to the ship.

Nearly everyone knows that the stop-

page of a railway train develops heat

and the sparking of the

brake shoes on a retard-

ed train as it comes into

a station is an evidence

of the fact. Still further

evidence of this well-

known fact was afforded

by some investigations

concerning the tempera-

ture of the New York
Subwav. On the hottest

days last August the

daily average temperature of the

tunnel was found to be about 10°

.,\T CANMORE, ALU.

means, and that the trains will run

through an atmosphere probably several

degrees lower than that above ground.

The Chicago Pneumatic Tool Com-
pany have been awarded the gold medal

at Liege for the excellence of their

tools and appliances, and have also re-

ceived the silver medal for their Frank-

lin air compressors. This company have

received many such evidences of appre-

ciation since they made their first dis-

play at the Cotton States Exposition at

Atlanta, Ga., in 1895.

Work has been begun on the railway

designed to facilitate the ascent of

Mont Blanc. The work is expected to

be finished in five or six years, and will

reach an altitude of 10,410 ft. The total

length of the railway will be 12 miles.
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Patent Office Department.

PACKING RING.

A patent has been granted to Mr.
Stephen Schultz, Schenectady, for a

packing ring for pistons and similar de-

vices. As shown in the accompanying
illustration, the walls of the ring are

separated along the greater part of the

circumference, leaving a small part of

the body solid, the separated portions

PISTON PACKING RING.

being superimposed throughout their

length and lying in the same vertical

plane, their ends terminating in prox-

imity to the full width portion. The
resilience of the ring gives outward
pressure to this clever device.

IMPROVED COMPOUND ENGINE.

An improved compound engine has

been invented and patented by Mr. Carl

V. Frisk, Chicago, III. The valve seat

is furnished with openings leading into

the opposite ends of both high and low

pressure cylinders, with an intercepting

valve between the slide valve and high

pressure cylinders for cutting off the

steam supply to the high pressure cylin-

der and directing it to the low pressure

cylinder. The entire valve apparatus for

both cylinders is moved by a single rod

attached to a valve yoke in the usual

manner.

IMPROVED BOILER.

A patent has been granted to Mr.
Louis Marchessault, of Minneapolis,

Minn., for an improvement in boilers. As
will be seen by the accompanying illus-

tration, the devices consist of a bulging

gine houses where the smokestack may
extend across the path of a traveling

crane, a stop for the crane and means
connected with the smokestack and stop

to move the stop into its operative po-

sition when the smokestack is extended

across the path of the crane, and to re-

move the stop from said position when
the smokestack is raised out of the path

of the crane.

RETURNING WASTE WATER FOR LOCOMOTnTS.

Mr. Francis O. Whealon, St. Paul,

Minn., has patented an apparatus con-

sisting of a series of pipes with check

valves attached forming a fixed return

passageway between the overflow out-

let of the injector and the waterfeed

tank. The apparatus is readily adjust-

able to any injector, and, besides its wa-

ter saving quality, it has the added ad-

vantage of partially heating the water

in the tank.

LOCOMOTIVE BOILER.

An improved locomotive boiler has

been patented by Mr. John A. Welton,

Canal Dover, Ohio, consisting of a main

shell, a secondary shell connected there-

with, and a fire box corrugated through-

out its entire extent, and secured to the

tube sheet in the usual manner. The
corrugations lessen the strain incident

to expansion and contraction, and in-

crease the area of the heating surface.

CAR A.XLE BOX LID.

Mr. Albert G. Elvin, Franklin, Pa.,

has been granted a patent for a self-

closing axle box lid. The device has

a central cylindrical bore, a squared stem

projecting from one of its ends and a

cam face composed of alternated in-

clined and flat surfaces on its opposite

end. A spiral spring interposed on the

IMPROVED

inwards of the side sheets of the fire

box, giving a larger water space where

the heat is the greatest. In addition to

this change the ends of the flues at-

tached to the flue sheet of the fire box
are reduced in size, permitting an in-

creased water space adjacent to the flue

sheet, and also leaving a larger area

of metal in the flue sheet between the

flues. The improvements may be ap-

plied to any kind of boiler.

SMOKESTACK.

Mr. Paul Dickinson, Chicago, 111., has

patented a smokestack suitable for en-

BOILKR.

pivot pin forming the hinge of the lid

acting on the inclined faces of the cam
securely closes the lid.

CAR REPLACER.

Mr. Henry Pratt, Kenilworth, 111.,

has secured a patent for a car replacer

with a flat bottom tapering in thickness

toward one end having inwardly curved,

upwardly directed side flanges adapted

to direct a car wheel centrally of the

plate, and a central groove adapted to

engage the top of the rail and prevent

displacement, the bottom end being

broad and projecting a considerable dis-

tance on either side of the rail. The
replacer is furnished with a plurality of

transverse claws on the under side to

prevent longitudinal displacement.

DEVICE FOR CLEANING FLUES.

A patent has been granted to Mr.

Henry E. Parson, New York, N. Y., for

a device for cleaning flues. It consists

of a combination of a steam nozzle, hav-

ing a valve seat in advance of the steam

inlet, a separate air tube inlet mouiUed
in rear of the steam nozzle, and a series

of radial wings beveled on their for-

ward edges adapted to locate the nozzle

axially on the mouth of the flue.

VALVE ROD AND WRIST PIN CONNECTION.

An improved valve rod and wrist pin

conection has been patented by Mr. An-

ton Skofsrud. Chicago, 111. The device

embraces a threaded rod and an inter-

nally threaded sleeve, as shown in the il-

lustration. The sleeve engages with the

rod with opposite handed threads to

VALVE ROD CONNECTION.

those of the rod. A locking nut holds

the rod and sleeve in place, the rod hav-

ing a flat end bearing on suitable bush-

ings adapted to form the bearing for a

wrist pin.

MECHANICAL STOKER.

A mechanical stoker has been invented

and patented by Mr. Morris B. Brewster,

Columbus, Ohio, providing mechanism
for conveying fuel to a hopper outside

and above the fire box door, where it is

conveyed at intervals to a distributing

device within the fire box, the fuel fall-

ing on a receiving table within the fire

box and meeting with adjustable fluid

pressure jets adapted to throw the fuel

to all or any particular part of the

fire box. The device has been success-

fully operated at Columbus, Ohio.

It is doubtful if any important im-

provement in engine valves and valve

mechanism has been effected in the last

twenty years. This has not been due to

any apathy on the part of inventors.

Many so called improvements on valves

and valve mechanism have been patented

and many of them have been thorough-

ly tested, but the verdict of steam users

has been that the older devices were
more satisfactory than the new ones.

After two centuries of human effort, the

valve gear of steam engines has been

perfected so far as combining efficiency

as a gate for admitting and exhausting

steam can be combined with simplicity

of mechanism.
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Frisco Ten-Wheeler.

The engine wliich forms the subject

of our illustration is a simple 4-6-0 ma-

chine, built for the Kansas City, Ft.

Scott & Memphis Railroad, which is

part of the Frisco System, and this latter

is the designation which appears under

the cab window. It was built in the

Schenectady shops of the American Lo-

comotive Company.
The cylinders are 21x28 ins., with pis-

ton valves actuated by direct motion. The
driving wheels arc 63 ins. in diameter,

and with boiler pressure of 190 lbs., the

calculated tractive effort is about 31,650

lbs. Tlie weight of the whole engine in

working order is 184,000 lbs., and that

carried on the drivers is 138,000 lbs. The
ratio, therefore, of tractive power to ad-

hesive weight is as I is to 4.36. The
main drivers are without flanges. The

driving wheel base is 14 ft. 10 ins., while

that including the truck measures 25 ft.

9 ins. The rods are all of the I-section,

the side rods having solid ends.

The boiler is 705^ ins. diameter at the

smoke box end, and the style is that of

the extension wagon top type. The taper

ring and becomes S'A at the throat. The
back water space at the lowest point is

4 ins. with slight taper toward the top.

The heating surface is in all 2,954 sq. ft.

An idea of the heating surface may be

had by looking at the pit of a turn table,

about 61 ft. 4 ins. long. The area of the

circle swept out by a table of this size

is approximately equal to the heating

surface of Frisco engine No. 731. The
fire box contributes 175.7 sq. ft., and the

tubes make up the rest. These tubes are

14 ft. 8 ins. long, and there are 364 of

them, each 2 ins. in diameter, measured

outside. The grate area is 47.69 sq. ft.

The tender is of the ordinary shape

with steel frame and heavy arch bar

trucks. The tank, with its water bottom,

has a capacity of 6,000 U. S. gallons, and

carries 12 tons of coal. The weight of

engine and tender in working order is

311,000 lbs., and the wheel base of both

together is 54 ft. g'/i ins. A few of the

principal dimensions are as follows:

Healing Surface—Tubes, 2,778.4 sq. ft.; fire box,

175-7 sq. ft.; total, 2,954.1 sq. ft.

Axles—Driving journals, main, 9x12 ins.; others,

gxi2 ins.; engine truck journals, diameter.

British Notes and News.

BY A. F. SINCLAIR.

The Great Western Compounds,
needless to say the three de Glehn com-
pounds on the Great Western Railway

of England, arc receiving a great deal

of attention, and everything of interest

in their working which is made public

receives considerable notice and com-
ment. The following are the principal

dimensions of Nos. 102 and 103, the

third engine being an exact copy of the

latter; while the wheels are according

to the Atlantic type :

I)ia. of cyl.. 2h press
2 low press...

Stroke of cyl
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a number of others are only a little less

difficult, one stretch of over a mile be-

ing I in 42. In addition to these grades

there are some nasty curves which pre-

clude the highest speed at a number
of places and several large towns hav-

nig also to be traversed (not of course

on the level) through which slow

speeds have to be maintained, it fol-

lows that the average suffers consider-

ably.

The loads hauled are, however, light,

the average being under 200 tons,

but that notwithstanding the speeds of

over 80 miles an hour, which have to be

made some parts of the way to keep

to the schedule, constitute very fine

running. But it has yet to be proved

that the work is better or cheaper done

with the compounds that is possible

with the simple engine. Indeed, in some
records of running published the per-

formances of a simple Atlantic type en-

gine and the de Glehn No. 103 are com-
pared not with any advantage to the

latter. The simple engine has the same
size of driving wheels and the same
steam pressure as the compound, but

the heating surface is 600 sq. ft. less

and the fire box is 6 sq. ft. smaller.

The cylinders are i8-in. bore and 30-in.

stroke. This engine with an equal load

did a better performance than the best

of the compounds published, being at

no part of the journey behind time, and
reaching Paddington, London, nearly

five minutes ahead of time. The high-

est speed attained—77^ miles an hour

—was not so fast as that of the com-
pound, but the slowest speed of the lat-

ter fell to 17 miles an hour, while the

simple engine never got below ig miles

an hour. The question is, of course, not

one of speed, but of economy. Still it

may be suggested that compounding,
with all the complication involved, is

instituted for the purpose of producing

a certain amount of work with less

steam, and if it can be shown that a

simple engine, with a smaller fire bo.x

and less heating surface, is capable of

doing equally good work, it means
either that the complication referred to

is unnecessary or that the London-
Plymouth express service is not a suit-

able test for the compounds.

ELECTRIC LIGHTING OF TRAINS.

A British publication devotes an arti-

cle to consideration of this subject, and
advances the opinion that in the not

distant future the Government will

make the use of electric lighting com-
pulsory on all trains in the United
Kingdom. The writer may be a little

too sanguine, but all travelers will fer-

vently pray for an early realization of

the proposal. Long distance trains are

fairly well illuminated, mostly by gas,

although electricity is coming into use

to some extent. But local trains, the

stop-at-all-thc-farms variety, are miser-

ably lit and anyone condemned to

ride in one of them for an hour or two

has a pretty uncomfortable time. The
writer in question advocates the use of

this form of light on three principal

grounds: improved lighting, less cost,

and the absence of danger.

LOCOMOTIVE BUILDING IN SCOTLAND.

The North British Locomotive Co.,

Ltd., a combination of three leading lo-

comotive building firms, are the most
productive concern in the business in

Britain and it is very probable that their

trade record for 1905 may be taken as

typical of others in this country. The
year began with only a limited amount
of work in hand, and as orders in the

early months were few and unimport-

ant, trade looked rather gloomy. Mat-
ters improved, however. Good or-

ders from South America—500 en-

gines—and from Japan—200 'engines—
helped things, and as India and Egypt
kept well up to the average the total

output was somewhat in excess of that

for 1904. Prices were, however, as the

result of the slackness early in the

year, and. increasing foreign competi-

tion, much more keenly cut than in the

preceding year, and it is doubtful

whether, the increased output notwith-

standing, there will be a greater sur-

plus for appropriation among the share-

holders. A curious feature of the out-

put was the ever diminishing propor-

tion for home railways. The total num-
ber of engines ordered for employment
on lines in the United Kingdom did

not exceed 70, of which 47 were for one
road, the Great Central Railway Com-
pany of England.

THE REASON.

The decrease in orders for home rail-

ways is certainly due to some extent to

the tendency on the part of locomotive
superintendents to go in for the con-

struction of their own engines. It has

been suggested that this is due to a

desire on the part of the superinten-

dents to magnify their ofifice, but it ap-

pears to me probable that the reason

is to be found in quite another direc-

tion. There can be no doubt that the

company whose sole business it is to

design and build locomotives are in a

better position to do so economically

than the haulage department of a rail-

way company, and there must be a rea-

son much more convincing than mere
personal egotism or a desire for ag-

grandizement and by inference profit

—

on the part of the officials to account

for the fact that one railway company
after another have begun to manu-

facture their own engines. It occurs

to me that the reason may be found in

a want of enterprise on the part of the

locomotive building companies in Great

Britain. It is certainly a curious fact

that most of the experiments in com-

pounding have had to be borne by the

railway companies, that the most suc-

cessful simple engines have been de-

signed by locomotive superintendents,

and that on the other hand the most

successful compounds so far operated

in Britain—the de Glehn engines on the

Great Western of England—have been

constructed after much costly experi-

ment by a French firm at their own ex-

pense. None of the British firms ap-

pear to undertake such experimental

work except when it is done to a loco-

motive superintendent's designs, who
would of course be responsible for its

success or failure, or to their own de-

signs submitted to the purchaser for

his approval, who is then shouldered

with all risk. Whether this be tlie true

reason or not no unprejudiced observer

can fail to be convinced that the ever

increasing tendency of railway super-

intendents to build their own engines is

not as suggested from any love of the

work or because it is more economical,

but because they are driven to it by the

failure of the manufacturing companies

to meet their requirements.

HOME MADE LOCOMOTIVES.

Reference is made above to the fact

that many British railway companies

construct their own locomotives—build

them at home as it were—and it is now
said that the Great Central Railway

Company are about to adopt the same

course. The Great Central are the larg-

est company among those who have

hitherto provided their power entirely

by purchase, and should the rumor

prove to be well founded it will be still

another blow to the manufacturers. In

this connection a director of one of the

manufacturing firms has written a let-

ter of protest to the Times, in which he

virtually charges locomotive superin-

tendents with under-estimating the per-

centage of ineffective expenditure or

dead charges. He contends that on

railway works it is the practice to add

only 20 or 30 per cent, to the cost of

labor instead of adding frorn 80 to 100

per cent., by which means the apparent

cost of manufacture is considerably less

than the actual. The writer of the let-

ter further contends that railway com-

panies are compelled to maintain a staff

and plant in excess of their real re-

quirements, because equal to the maxi-

mum. But the companies can claim

compensating circumstances in being

independent of trade fluctuation, and

in having the reasonable probability of

having their engines ready when they

need them. It is difficult to forget the

condition of things after a big engi-

neering strike a few years ago, when

the delivery of locomotives could not

be guaranteed under eighteen months.
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General Correspondence.
Driving Tires on a Boring Mill.

Editor:

The accompanying photograpli, from

which you can make an ilhistration, was

taken in the Northern Pacific machine

shop at South Tacoma, Wash., and

shows the way driver tires are bored on

the Niles boring mill. There are three

jaws used on tires up to 56 ins. diameter;

over that size, four jaws are necessary.

They are made of cast iron, 12 ins. long

by 4 ins. wide, and arc held in place by

two I in. bolts. The clamps are made
of if^xJ4 in- steel, slightly enlarged

where the set screw goes through. The
set screws are J4 'i- too' steel, cupped

on the point. This arrangement has

been found to be very convenient in

comparison with the bolts, clamps and

blocks formerly used. The hooks sus-

pended from air hoist and shown in fore-

ground of picture, are very useful for

lifting cylinder heads and can be re-

versed for lifting front ends.

H. F. Daniels.

South Tacoma, Wash.

Grease as a Lubricant.

Editor:

At the last convention of the Traveling

Engineers' Association, held in Detroit,

Grease as a Lubricant was one of the

principal topics of discussion, and from

the information given, and from the re-

sults of tests made in road service, it

was decided that grease as a lubricant

on any but driving box journals, main

and connecting rod pins, is not an eco-

nomical or a safe practice. The con-

sensus of opinion was that owing to its

higher viscosity a plastic grease was un-

suitable for any other bearings. Many
admitted that they had tried it in trailer

journals, engine and tender trucks, but

with little or no success. In most cases,

complete failure was the result.

Various reasons were assigned for

these apparent failures on the part of

the grease, such as high journal speed,

improper filling of bearings, wrong kinds

of bearing metals, etc. All these ap-

parent defects were remedied, but with

the same result—an engine failure due to

hot bearing. A few instances were men-

tioned where grease was run in trailer

boxes with some success, but apparently

with not as much confidence as if packed

in the gt)od old fashioned way, with wool

waste and engine oil.

The writer made the assertion at the

convention that the failures to obtain

good results from grease on engine

truck, trailer and tender truck journals

was not due to any of the above men-

tioned causes, i. c., high speed, poor fits,

etc., but to mechanical reasons and to

the nature of the grease itself.

Lubrication consists of the interposi-

tion between two bearings of any sub-

stance that will tend to prevent friction

by keeping the bearing surfaces from

coming in direct contact with one an-

other. No bearings arc absolutely per-

fect, but if viewed under a niagnifyiuH

glass, will show minute scratches, little

hills and hollows, etc. Oil being a

viscous fluid, has a tendency to adhere

friction of the two metals coming in

direct contact with one another will

cause the oil near that particular point

to volatalize and thus forming other dry

spots, we soon have the oil volatalized

over the entire bearing surface and a hot

journal as the result.

Grease being a plastic instead of a

fluid lubricant will not find its way be-

tween bearings unaided, but must be

forced there. As it would be practically

impossible to force grease between two

perfectly fitting bearings on a locomo-

DRIVINC, TIKE ON A BORING MILL, SOUTH TACOMA SHOl'S. N. P RV.

to whatever it comes in contact with,

and when placed on a bearing surface

will fill up these small scratches and

cavities, and in case it is a revolving

bearing, it is carried between the two
rubbing surfaces until it forms a film

thick enough to hold the two bearings

apart, thus in a great measure eliminating

friction.

Oil will find its way through the slight-

est opening, and stand a pressure almost

incomprehensible before its particles are

eliminated entirely. If, however, but a

single spot on a revolving journal be-

comes dry. tlic heat generated by the

five without entailing, too much loss,

these openings must be provided for.

This is done in the case of driving jour-

nals and crank pins by the power exert-

ed on the piston when working steam,

and by the counterbalances, friction

and piston resistance when drifting.

Looking at the diagrams. Fig. I

shows a locomotive driving wheel in

forward motion, with crank pin on the

upper back eighth. In this position the

pressure of the steam against the piston

and back cylinder head has a tendency

to force the driving journal against the

front side of the brass, or the front part
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of the brass against the journal which

ever way you desire to call it, leaving

the opening as shown by arrow at a, for

the introduction of grease. This open-

ing may be infinitesimally small, but,

nevertheless, it is there.

We might call attention in passing to

the stress placed on the fitting of the

driving box brasses by the Traveling

Engineers' Committee, viz., "The clear-

ance of the brasses on each side is very

important. The brass should be cut back

not less than }i in. from the bottom of

the bearing, and should have no rough

edges. This is to prevent the scraping

off of the lubricant." etc. Again, in the

discussion, "The brass should have a

good crown bearing" * * "driving

brasses which proved satisfactory with

grease as a lubricant had no groove in

the crown of the brass," etc. How dif-

ferent this method of fitting a brass from

the old way, when cellars are packed

with waste, and oil used for a lubricant.

When oil is used brasses are usually

made a neat fit at the sides and "eased

FIG. I. DRIVING WHEEL WITH PIN ON
TOP EIGHTH, MOVING FORWARD.

off" in the crown. Yet as the committee

reports, the fitting of the brass is all

important with grease lubrication, as,

with a plastic grease, the attraction of

cohesion is greater than the attraction

of adhesion, and, consequently, each

particle of grease that finds lodgement

on the sharp edge of a brass, simply

acts as a scraper picking up other par-

ticles that may be adhering to the jour-

nal, and were it not for the forward and

back movement of the driving journal

in its housing, little or no grease would

find its way between the two bearing

surfaces. Referring again to Fig. I,

note the pull on the main rod leaves

an opening between the front side of

the crank pin and the brass—a place

for our grease, as shown by the arrow

marked b.

Fig. 2 shows the same wheel, still

in forward motion, but with pin near the

bottom quarter. You will note the

openings have now changed, owing to

change in direction of applied power, and

the opening in the driving journal is

at the front of the box, while that in

the main rod brass is at the back, c and

d, thus allowing the film of grease to

complete its revolution.

Turning now to Fig. 3. representing

an ordinary arch bar tender truck. It

will be seen that the force which im-

FIC. S. WHEEL MOVING FORWARD PIN
BELOW AXLE.

pels the truck forward is imparted at

the center bearing E, and from there

communicated to the wheels through the

center bearing, to the arch bars, thence

to the truck boxes, to the brass, and,

finally, by the brass to the journal, caus-

ing the wheel to revolve and carry the

truck forward. Note now the action of

this force on the bearing surfaces. It

will readily be seen that so long as the

motion is continued in one direction that

the brass hugs the journal opposite the

direction of rotation; therefore, the back

edge of the brass always acts as a

scraper, scraping the grease off the jour-

nal as fast as it is brought forward, the

only opening between the brass and jour-

nal being at the front side, g, Fig. 3.

The law that applies to the tender

truck holds good in engine trucks and

trailers or any other bearing having its

motion imparted to it by means of the

journal on which it rests.

Piston Rod and Valve Stem Packing.

Editor:

The sketch illustrates a design of

metallic packing that, because of its sim-

plicity, small number of parts, small

amount of labor and consequent small

cost of applying should make it popu-

lar. It was designed by Mr. Whitney,

a machinist on the C, R. I. & P. It has

neither vibrating cup nor ground joints.

A A are two metallic rings inserted in

the stuffing box. These may be made

any width, to suit different depths of

boxes. B is an end view of one of the

rings, showing the manner of cutting

them. C is a round steel wire spring

about Ys in. in diameter. Its purpose is

FIG. 3. ARCH BAR TRUCK SHOWING SPACE
BETWEEN JOURNAL AND BRASS.

Therefore, if it is desired to use grease

in engine trucks, trailers or tender

trucks it will be necessary to apply a

more limpid article than is used on

driving journals or crank pins or else

cut such oil ways into the brasses as will

allow the grease to be carried up under

it. F. P. RoESCH.

Chicago Heights, III.

PISTON ROD AND VALVE STEAM
PACKING.

to hold the ring to the piston rod while

the engine is drifting. When the engine

is working steam the rings are held to

the rod by the pressure around the out-

side of them, in addition to the small

pressure exerted by the springs.

The rings are also held against the

plate D, which takes the place of the

gland, by the pressure on the front end

of front ring. £ is a small groove cut

around the inside of the ring. No ma-

chine work is necessary, except boring

out, if the rings have been properly

moulded. A set of this packing was

applied to a switching engine on the B.,

C. R. & N., on July 18, 1905, and has

been in service continuously up to the

present time (January 28, 1906), a great-

er part of the time both night and day,

and the gland stud nuts have not once
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been loosened. The packing is now per-

fectly tight. A patent has been applied

for. This packing is to be tested on the

C, R. I. & P. Ira A. Moore.
* Cedar Rapids, Iowa.

Lever Lock Grease Cup.

Editor:

The necessity of a suitable lock for

grease cups on locomotive rods has

been a long felt want. This necessity

has been met by Mr. A. F. I'inch, road

ostriches walked majestically up and

down beside the train, their little heads

on a level with the passengers, who

sometimes would hand them a biscuit.

I was told to keep my camera out of

sight, or they would gobble it up. A
man was lighting a cigarette at one of

the carriage windows when one of the

ostriches bit from his hand and swallow-

ed a box of matches. I understand they

lit only on the box, so the probability

of the lucifers igniting on any of the

stray bits of bottles on the staircase go-

ing down was minimized. Traveler.

On the Zambesi Express.
Editor:

There is not much incident on the trip,

though the life at wayside stations when
the engine stops for a drink is always

interesting. At Mochudo two tame

rod apart, and when the old strap has

three or four bolts, you very often find

one or more of these tight, causing em-

barrassing delays in getting it apart, and

my personal observation is that this is

a very ideal arrangement which we have

designed and put in use.

H. C. Shields,

„ ^ I rj Superintendent.
Pen Argyle, Fa. '^

FIN'CH'S LEVER LOCK GRE.\SE CUP.

foreman of engines on the Iowa division

of the Chicago & Northwestern Rail-

road, as the accompanying drawing will

show.

It can be readily seen that when nec-

essary to force more grease on the pin

it is only necessary to put a wrench on

the top of the jiliig to turn it to the

right. The plug can be left at any de-

sired position. The trigger, as shown

on the drawing, engages with the

notches on a band shrunk on the grease

cup. These notches are shouldered to

the left and opened to the right, thus

allowing the plug to turn to the right

but not to the left, while the lever is in

a locked position. When necessary to

remove the plug for the purpose of re-

filling the cup, the lever is turned up-

ward, as shown on the" dotted line in

the drawing, thus allowing the plug to

be turned to the left and removed from

the cup, and after filling, the plug can

be again entered in the threads and the

lever turned down. As can be readily

seen, this entirely does away with the

jam or lock nut. The device has been

protected by a patent, and there is a

growing demand for the lever lock cup.

Chicago, III. A. B. Sill.

L. & N. E. Connecting Rod.

Editor:

I am enclosing you herewith blue-

print of main rod on Lehigh &
New England Railroad engines. Class

1034-E. You will note the back

end arrangement and I would also

call your attention particularly to the

fact that the spacing block is applied

from the side instead of the back, as is

The rights to build Parsons' marine

turbines in the United States are held

only by the Allis-Chalmers Company, of

Milwaukee, Chicago, Cincinnati and

Scranton; Wm. Cramp & Sons, Phila-

delphia; W. A. Fletcher Co., Hoboken,

N. J.; The Quintard Iron Works, New
York, and the Bath Iron Works, of

Bath, Me. The Allis-Chalmers Company
are not only licensees under the Parsons

marine turbine patents, but they also

hold the rights for manufacturing the

Parsons turbine blowers and compres-

sors, and have recently formed an alli-

FORK END OF CONNECTING

usual in this type of rod. We find this a

very desirable arrangement inasmuch as

part of the strain is on the forks instead

of all coming on the bolt, as is the usu-

al custom. This rod is also equipped

with grease cup, details of which are not

shown on the drawing. My observation

is that this type of rod is very desirable,

particularly when it is necessary for the

engineman to disconnect the engine

while out on the road, as it is much
easier to get out one large bolt than

several small ones used in the old style

of strap. Usually railroad companies

do not equip their engines with the

proper facilities for getting this type of

iial—-»

ROD. L. & N. E. RAILRO.^D.

ance with the Honorable Chas. A. Par-

sons, the eminent turbine inventor, for

a full co-operation and interchange of

data on steam turbines for land opera-

tions. They are at the present time

practically doubling their immense plant

at West Allis, Milwaukee, Wis., the

greater part of the new shops being in-

tended for an extension of their steam

turbine work and the electric generators

to be driven by the same. They will, at

their West Allis works, build marine

steam turbines for the great lakes and

for the Pacific Coast, and both there

and at their Scranton works will build

marine turbines for the Atlantic trade.
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Development of Valves and Valve

Motion.*

PART ONE.
BY ANGUS SINCLAIR.

We do not know of any subject that

excites so much interest among the

rank and file of mechanical men as

valve motion. There is certainly no
other , subject which excites so much
discussion, and no one which leaves

tlie disputants so little edified after they

I-I«. 1. Ll'STRAT, VASK.

have wrangled for hours about details

of construction or design that cannot

be settled by ordinary reasoning. There

is a tendency among many people to

assume that there is something about

the mechanism that actuates the valves

which is beyond the ordinary under-

standing, and that certain experts have

a monopoly of the exact knowledge
concerning valves and valve motion.

This belief is not well founded. Any
man of ordinary intelligence, who will

devote careful attention to what func-

tions a valve motion performs and care-

fully note what the results are, will

soon become as well informed on the

subject as any of the so-called experts.

The history of steam engine valves

and valve motion is a curious study and

brings the investigator in touch with a

FIG. 3. THE ECCENTRIC AS FIR.ST USED
IIY GEORGE STEPHENSON.

world of high hopes reposed on a de-

sign or appliance that promised to

bring fame and fortune to the inventor,

and too often ended in bitter dis-

appointment, sometimes in financial

ruin. Inventors have too often mis-

understood what the true functions of

an engine valve are, and how far the

mechanism that drives the valve influ-

ences the distribution of steam.

SIMPLEST FORM OF VALVES.

In its most elementary form a valve

is a device for opening and closing a

•This is part of a historical article for my
forthcoming book, "Development of the Loco-
motive Engine," It readers find mistakes of
facts, they will oblige me very much by point-
ing them out. Angus Sinclair.

FIG. 12. NEWCOMEN ENGINE, SHOWING
FLAP ADMISSION VALVE.

hole, the most primitive valve having

been a door. Ancient temples had self-

closing doors, and they were called

valves.

The first appliance now regarded as a

valve, performing the functions of open-

ing and closing an aperture, was used

on the bellows. That implement must

have been employed by the person who
first smelted metal, so this form of

valve is a very ancient device.

Among the discoveries of

Egyptian monuments, figures

were found in a tomb at

Thebes which bears the

name of Thothmes III, one

of the Pharaohs, who was

contemporary with Moses.

These • figures illustrate

blacksmiths at work, using

bellows provided with self-

acting valves.

In a fire engine described

by Hero of Alexandria in

his treatise on mechanism

known as the "Spiritalia,"

two metallic pistons are

used, and" spindle valves

with guards to prevent the

latter from rising too far.

Another apparatus illustrat-

ed in the same work is the

lustral vase shown in Fig.

I, which was used in the

Temple of Isis, in Egypt,

many centuries before the

Christian era began. The

tained holy water, and

at the entrance to the temple. Be-

fore a worshiper could enter, a liba-

tion of holy water had to be procured.

This was done by dropping coins

through a slot at the top of the vase,

and they fell into the dish R, raising

the spindle valve inside the cylinder,

permitting a small quantity of water to

run out through the pipe connected

with the valve.

Besides illustrating a very ancient

valve, this vase shows what may be

regarded as the original penny in tlic

slot apparatus. It also shows the first

form of piston valve.

REAL PURPOSE OF AN ENGINE VALVE.

The essential work of an engine valve

is to admit the steam required in the

cylinder and then cut off the supply

when the necessary volume has been

admitted. With the great mass of high

pressure engines the valve has been

used to regulate an exhaust opening to

permit the steam to pass out after it

has done its work. This has been al-

most invariably the case with the kind

of valves lised on locomotives.

FIRST PRACTICAL ENGINES.

The first practical steam engine, that

made by Newcomen, had the steam pipe

leading directly into the cylinder. Ad-

mission of steam was regulated first by

a plug cock, which, proving unsatisfac-

tory, was replaced by a flap valve, illus-

trated in /, Fig. 2. The ideas of prog-

ress led to the use of a flat sliding valve

for this purpose in the later forms of

Newcomen engines.

Watt employed a variety of valves

for controlling the steam passages, the

puppet, a disk with short stem, having

been his favorite. Spindle disk valves

and slide valves were also used to a

considerable extent.

Hi/, i Loeo. Eng.

FIG. 4. FIRST USE OF AN ECCENTRIC ON
LOCOMOTIVES.

vase con-

was placed

the temple.

The first attempt to make a success-

ful peripatetic steam moved carriage

was by Cugnot, a French engineer, who
in 1771 made a steam carriage intended

for military purposes, now preserved in

the Conservatoire des Arts et Metiers,

Paris. It is a single acting, double

cylinder engine, the steam distribution

being regulated by a four way cock.

Murdoch's experiments on locomotion.

Next in order among the inventors

who tried to apply steam to locomo-

tion was William Murdoch, one of
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James Watt's best assistants, and

known to fame as the inventor of the

first system of gas illumination. Mur-
doch sincerely believed that steam

could be successfully applied to loco-

motion, and in 1784 he proceeded dur-

ing his leisure hours to make a working
model of a small steam engine and car-

riage. Murdoch was a most skilful

FIG. 5. CARMICII.'\EI,'S VAI.VE GKAR.

mechanic and far seeing engineer, so it

was fair to believe that his model would

be a creditable production. It was so

small that steam was generated by a

spirit lamp, but the engine worked per-

fectly. It was a single cylinder, }i-u\.

by 3-in., single acting engine, and had a

double headed piston valve with a hol-

low stem, through which the exhaust

steam escaped.

In the first trial he made of this tiny

engine Murdoch received an impressive

lesson concerning revolution velocity.

Experience with the slow moving, pon-

derous low pressure engines in use did

not lead people to think that there were

possibilities of real velocity in steam.

Murdoch was living on the outskirts of

Rudruth, a Cornish town, and near a

parsonage approached by the best road

in the neighborhood. His engine was
mounted on a small tricycle, which he

determined to try on the parsonage

road. One dark night he stole out of

his lodgings with the tricycle under his

arm. and set it down pointing straight

to the church. The spirit lamp was
lighted, and quickly generated a head

of steam. Thinking the thing would
start off slowly, Murdoch opened the

throttle valve, and away the tiny car-

riage flew like a bird, the inventor chas-

FIG. 6. BURV'S DROP HOOK GEAR.

ing after it. The parson happened to be

out walking on the road when the puff-

ing, fiery sprite approached. The man
of God yelled and took to his heels,

thinking that a real, personal devil was
making a visit to his parish.

Watt, who, notwithstanding his in-

ventive ability, was a weakly jealous

man, objected to the experiment made
by Murdoch, and the interesting toy

was laid aside, and is still preserved in

the successor to the Boulton & Watt
Engineering Works.
Murdoch began apijlying the slide

valve to stationary engines, and lie has

been credited with inventing that form

of valve, but that is a mistake, the valve

having been described in Hero's "Spiri-

talia," and tried tentatively by various

experimenters during the renaissance of

mechanical science.

When Richard Trevithick, the first

man to build a locomotive to run on a

railway, began his experiments in loco-

motive engineering, it was with a steam
carriage to run on common roads. He
used a single cylinder, and the valve

gear consisted of plug cocks. In his

locomotive proper, built in 1803, a slide

valve was employed, operated by a tap-

pit rod, an arrangement with projec-

tions to "tap" the valve connections.

Although Trevithick's locomotive was
abandoned after a few trials, the valve

motion part seems to have left its mark,
for on nearly all locomotives, experi-

mental and otherwise, subsequently

Jij. i Loe.. E13.

FIG. r. FORRESTER'S VALVE GEAR.

built, the slide valve was employed,
actuated in various ways.

THE ECCENTRIC APPEARS.

The use of the slide valve was a de-

cided step toward modern conditions,

and the long popularity it has enjoyed
proves it to have been a case of the

survival of the fittest. The student of

locomotive valve gear development nat-

urally looks for the next step, and finds

it to be the application of the eccentric

for producing movements coincidental

to the movement of the cranks. The
word "eccentric" is formed of two
words, "ex centric"—out of center. The
inventor of the eccentric pulley, a disk

secured away from the center on an
axle, which produces the same kind of

motion as a crank, is not known. It is

like the crank, valve lap and many other
devices used in engineering that have
been applied without inventor's claims
and have gained popularity through effi-

ciency, by being better in their purpose
than any other attachment. Murdoch
receives the credit from some writers

of having invented the eccentric, but
others say that it was in use in pump-

ing apparatus long before his day. lie

merely revived a device that was dead
for want of use, a thing that has hap-
pened very often in engineering.

The first illustration of the eccentric

(Figs. 3 and 4) being used on a loco-

motive engine can be found in Woods'
"Treatise tin Rail Roads," published in

1830, and relates to George Stephen-
son's Killingworth engine, built in 1813.

FIG. 8. MEI-UNG'S RADIAL GEAR.

The invention is thus described : The
sliding or steam valve is opened and
shut at the proper periods by the fol-

lowing contrivance : o. Fig. 3, repre-

sents the axle of the traveling wheels

of the carriage; a 6 is a lever fastened

upon, and turning round, at the same
time with it; 6 c is a circular opening
in the eccentric circle d e, within which
a pin, attached to the end of the lever

a b, is at liberty to move; this eccentric

circle is loose upon the axle of the car-

riage, and is only turned round when
the pin, at the end of the lever a b,

arrives at b a c, according to the direc-

tion in which it is moving; a circular

hoop or strap of iron fits the circumfer-

ence of the eccentric motion, connected

to the lever f g h, which is moved back-

ward and forward as the axle turns

round; as this lever is moved, its mo-
tion is communicated to the arm 1 k, as

shown, in Fig. 4, also, and through it,

by the lever k I and rod / m, to the

crosshead m ii, and so to the rod « 0,

of the sliding or steam valve, which, as

the carriage is moved forward, is thus

worked up and down to open and shut

the communication between the two
sides of the cylinder and the boiler at

the proper periods."

The eccentrics were engaged in front

and back gear by two clutches fastened

to the axle, one behind each crank, the

FIG. 9. HAWTHORN'S RADIAL GEAR.

locking of the eccentrics being accom-

plished b}' a forcible lateral motion. It

made a very efficient reversing device

and was highly superior to anything

previousU- used.

It will be seen from the illustration

that the introduction of the eccentric to

drive the valves of a locomotive was
accompanied by the use of the rocker

shaft, which was soon abandoned in



RAILWAY AND LOCOMOTIVE ENGINEERING March, 1906.

European practice, and years afterward

became a regular arrangement on

American locomotives.

OBJECTION TO LOOSE ECCENTRICS.

Loose eccentrics worked fairly well

on the slow moving locomotives used

for hauling coal, the speed seldom ex-

ceeding six miles an hour; but when
the time of higher speeds arrived, the

inventive genius of two continents was

stirred to devise something that would

endure the shocks of quick reversal.

The mechanism that proved the most

successful on early locomotives, and

was modified in a multitude of ways,

was invented by J. & C. Carmichael, of

Dundee, Scotland, in 1818, for use on a

steamboat. It was what in Britain

v^as known as the gab hook, and in

America as the V-hook, and is illus-

trated in Fig. 5. A single fixed eccen-

tric had double forks at the end of the

eccentric rod, working on a rocker arm
having two actuating pins. When the

hook engaged one pin the steam was

distributed to move the engine forward;

when it took hold of the other pin,

backward motion was produced.

Practically the same arrangement was

used for several years by Mr. Raldwin;

employed, in fact, until the double

eccentric became popular.

THE DROP HOOK.

Bury, the famous English locomotive

builder, whose engines exerted so much
influence on American locomotive prac-

tice, used at first a drop hook motion,

shown in Fig. 6. A very decided objec-

tion to that motion was that four

handles were necessary to operate the

valve gear. The older race of American

engineers remember this motion as

having been used on nearly all New
England built engines of early days,

and it was on the Braithwaite engines

used in the opening of the Philadelphia

& Reading Railroad.

During the first two decades of rail-

way operation, from 1830 to 1850, one of

the greatest problems worked on by

locomotive engineers was striving to

produce a reversing and valve actuating

mechanism that would give fair dura-

bility in service. Many wonderful con-

trivances were produced that received

application through influential friends

and were kept in operation long enough

to be a dreadful example concerning the

evils of complicated mechanism, and

.then disappeared.

Forrester & Co.. of Liverpool, experi-

enced machine makers, built a set of

locomotives which obtained the nick-

name of "Boxers," which had the valve

gear shown in Fig. 7. The motion was

taken from a single eccentric, and was

located directly above the axle. A
critic said that the only merit this mo-
tion had was that it frightened the

crows away from the farmers' fields

along the route where the engines were

ill operation.

DOUBLE ECCENTRICS.

Double eccentrics were introduced

into European practice by the Haw-
thorns, of Newcastle, in 1837, and, like

many other parts of locomotive im-

proved mechanism, it is not known with

certainty who first proposed the ar-

rangement. It was, however, a very

important advance movement, and pre-

pared the way for the introduction of

the link.

William T. James, of New York,

used double eccentrics and a link mo-
tion in the United States as early as

1832, but the boiler of his engine ex-

ploded, destroying the whole engine,

v/hich was never rebuilt. It is not

known if the double eccentric was his

own invention or that of some of the

[.FIG. 11. STEPHENSON'S VALVE GEAR.

steamboat engineers then actively work-

iiig out engineering improvements on

American waters. The locomotive,

however, did more than anything else

to give the double eccentric popularity.

They began to be used in the United

States about 1835, and grew steadily

into favor.

FIRST RADIAL VALVE GEAR.

While the agitation devoted to im-

proving valve mechanism was in prog-

ress, what afterward became known as

"radial" motions first appeared. About

1832 a Mr. Melling, connected with the

Liverpool & Manchester Railway, de-

vised the motion shown in Fig. 8. He
secured a pin on the middle of the con-

necting rod, which, by the nature of

connecting rod motion, describes a

species of elliptic curve, since become

familiar to engineers through the action

cf Joy's valve motion, developed years

afterward. The pin worked in a slotted

lever, of which the axis was placed in

the center of the oval. The motion did

not become popular, probably on ac-

count of its novelty, although it ap-

peared to be a great improvement upon

the labyrinth of rods, levers, pins, slots

and hooks used as valve motion by

some locomotive builders.

Another radial motion was introduced

by Hawthorn & Co., Newcastle, about

1837, shown in Fig. 9. This motion, like

that of Melling, is actuated by a pin on

the side of the connecting rod, and

worked in a slotted link that transmit-

ted only the vertical motion of the pin

to the valve levers.

Among the early European valve

gears that nearly approached the link

in simplicity was that designed by M.

Pauwels, a French engineer, about 1840,

and shown in Fig. 10. He used the

forked rods, placing them facing one

another and linked to the reversing

shaft above. A modification of this gear

became the favorite V-hook gear of the

United States.

The Stephenson valve gear of 1840,

shown in Fig. 11, was also about as

simple as a motion of the kind could be

made.

Very different from these was the

Gray expansion gear of •1839, shown in

Fig. 12, which was one of the first

attempts to design an expansion gear

without having an independent cut-off.

This is a crude sort of link motion. The
pin of the eccentric rod worked in a

segmental lever curved to the radius of

the rod, the upper end of which was
linked to the valve stem. This lever

being concentric with the one rod at

the beginning of the stroke, the rod

could be raised or lowered in the slot

of the lever to any required distance

from the fulcrum which regulated the

travel of the valve. Varying the travel

of the valve, of course, produced vary-

ing admission of steam.

Another curious looking expansion

gear was that brought out in 1843 by

Crampton, shown in Fig. 13. This was

a direct development of Carmichael's

gear, and operated with a single eccen-

tric.

ROBERTS' VALVE MECHANISMS.

During the period when inventors

and engineers were searching for a

valve motion that would be simple and

Uj j- Loco. Bng.

V\G. 12. CRAY'S EXPANSION VALVE
GEAR.

yet provide for the working of steam

expansively, several ingenious kinds of

valve mechanism were produced. Rich-

ard Roberts, of Manchester, in 1832 in-

vented the motion shown in Fig. 14.

The valve of wrought iron was formed

of two concentric tubes, o and b, the

larger pipe, b, having holes perforated
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at to admit steam from the steam pipe

into the annular space between o and b.

This annular space was closed steam-

tight at each end of the valve, and

steam could only escape from it alter-

nately to each end of the cylinder

through the slots g and g\ The exhaust

steam from one end of the cylinder

l-'IG. 13. CRAMPTONS liXPANSION CKAR.

went directly into the exhaust pipe, and

from the other end it traversed the

interior of the tube (a) of the cylin-

drical valve. These valves did not work
well, as they did not expand equally

with the cast iron casings when heated

by steam.

Mr. Roberts also invented a valve

motion in which the valves were
worked by mechanism connected from
the opposite side of the engine. No
•eccentrics were used, the movement be-

ing taken from a pin on the main rod.

Another ingenious production of the

same engineer was a variable expansion

gear, in which a supplementary valve

worked in a casing at the back of the

principal steam valve. This invention

became the basis of many variable ex-

pansion gears used in America, the

Cuyahoga cut-ofif, that became quite

popular, having been one of them.

eastvvick's reversing motion.

A very curious form of reversing

gear, illustrated in Fig. 15, was in-

vented by Andrew M. Eastwick, of the

Eastwick & Harrison firm of locomotive
builders, in Philadelphia, and largely

used on Russian locomotives. Instead

of reversing the eccentric or the valve,

tlie valve seat was moved. In Fig. 15

FIG. 14. ROBERTS' PISTON VALVE.

F. is the slide valve and F a movable
seat. When the block is set as in the

middle figure, the front edge of the

valve E admits steam to the front of the

cylinder. By moving the block F a

short distance, the steam admitted

under the front edge of the valve E was

conducted by another passage to the

back of the cylinder.

INVENTION OF THE LINK MOTION.

It has been proved beyond question

that the link motion was first designed

by that erratic genius, William T.

James, of New York, as a simple form

of reversing gear. It was applied to a

locomotive built for the Baltimore &
Ohio Railroad, but the boiler having

exploded, the invention was lost. In

1843 it was reinvented in the Stephen-

son Locomotive Works, at Newcastle,

England.

A man named William Howe has

been credited with inventing the link

motion, but there is good reason for

believing that Howe was merely a

smart rogue who succeeded in making
his employers and the world believe

that he was the author of an invention

that another man conceived.

In August, 1893, appeared in Railway
AND Locomotive Engineering an article

written by James Hedley, a grand-

nephew of William Hedley, builder of

the historic locomotive, "Puffing Billy,"

and father of Frank Hedley, general

..-^^
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Very Ancient Device.

The piston was the element that first

made the steam engine successful, yet

inventors were a long time in realizing

that a disk of metal working in a steam-

tight cylinder was the proper way to

harness the elastic power of steam to

convert it into useful work. Yet the pis-

ton had been tried many times hundreds

of years before Newcomen made his

engine a success by using the piston.

There lived in Alexandria about 2,100

years ago a philosopher named Hero,

who published a treatise on pneumatics

which contained descriptions of a great

many engineering devices that had been

invented for water raising and other

purposes. Among the inventions he de-

scribed was a piston working in a cyl-

inder. Many years later the piston was

used as a plunger of a water pump

and it became popular for that purpose,

but in such cases it was driven by out-

ward power and it took a long time for

inventors to perceive that it might be

made the medium of power.

The first philosopher to propose the

use of a piston to transmit power was

Jean Hautefeuille, a French priest of

inventive tendencies. Among other

power engines in 1678, he proposed one

with a piston to be driven by charges

of gunpowder. There is no record that

such an engine was ever built, but the

idea took root. It will thus be seen

that the first proposal to use a piston

for power purposes was as a gas en-

gine.

The idea was adopted by Christian

Huyghens, a Dutch philosopher, who in

1680 presented to the French Academy

of Science a memoir in which he de-

scribed a gas engine which is regarded

;is the prototype of the Otto and Lan-

gen explosive gas engine.

By this time the necessity for the

steam engine was becoming very urgent

in Great Britain, as great mining prop-

erties were going to ruin through the

impracticability of concentrating animal

power for the pumping of deep mines.

For a time inventors tried to apply

steam to raising water by direct pres-

sure as water is raised by air pressure

in sleeping cars; and sometimes by suc-

tion into a vacuum created by con-

densing steam. But these processes

were very expensive; and it was not

till 170S, when Thomas Newcomen, a

blacksmith, of Dartmouth, England, ap-

plied a piston to a cylinder where power

was created by the condensation of

steam that the elements of a practicable

steam engine were connected together.

To Newcomen, therefore, must be

given the cr-edit of being the inventor

of the steam engine, since he discovered

the combination of mechanism that was

afterwards developed by others. James

Watt, Oliver Evans. Robert Fulton,

Richard Trevithick, George Corliss and

a host of other inventors were merely

the disciples of the apostle Newcomen,

who led the inventive world out of the

wilderness of speculative uncertainty to

the light of productive action.

Rational Criticism Made Effective.

The Baltimore & Ohio recently

adopted a very practical way of getting

the consensus of opinion from their me-

chanical department employees. The com-

pany had an engine of the mogul type

as specified by them built by the Amer-

ican Locomotive Company and delivered

before any others of the same class were

put under way. The motive power su-

perintendent, Mr. J. E. Mulfeld, ap-

pointed three committees to deal with

this engine. One committee consisted of

the S. M. P. himself, assisted by the

mechanical engineer, the engineer of

tests, and the shop master mechanics.

Another committee consisted of the

divisional master mechanics, and the

third committee was made up of the

road foremen of engines on each di-

vision. Each of the road foremen

brought with him a locomotive engineer

and a fireman from his district.

The sample engine, which was the first

of an order of 210. was disconnected and

certain parts w^re taken down and ex-

amined by each of the committees. Thus

was the design and workmanship sub-

jected to a critical examination and at

close range. Alter all had scrutinized

the engine, piecemeal, so to speak, it was

connected up and put under steam, and

its performance was watched by the

same committees and reports from each

on the construction and the operation

of the engine were handed in.

The reports, as might be expected,

contained valuable suggestions from men
who not only were responsible for the

design, but from representatives of those

who would have to operate the engine

on the road, and such of these sugges-

tions as were approved by the superin-

tendents of motive power were used in

connection with the rest of the engines

which were on order. In this way a

thoroughly practical criticism and ser-

vice test were secured while yet there

was time to make desired changes. This

method has practically the effect of fore-

stalling the mere faultfinder and at the

same time gives the B. & O. the advan-

tage of expert opinions from several

quarters.

First Railway Guide.

People who patronize railways and

steamer lines in Europe find an unfailing

guide, reference and friend in "Brad-

shaw," just as our travelers repose faith

in the "Official Guide." Bradshaw is

even more of a companion and divides

with "Baedeker" the waking attention of

globe trotters who would be lonely in-

deed without its pages to pore over.

Bradshaw was the first commercial rail-

way time table and was begun by George

Bradshaw, a Quaker engraver, of Man-
chester, in 1840. The first issue was a

tiny pamphlet bound in green cloth, and

was nothing more than a collection of

the monthly time tables issued by the

seven railway companies then in exist-

ence in England. Of this volume there

are now only four copies in existence,

but they are worth their weight in gold.

So encouraged was Bradshaw by the

success of this time table that in 1840

he published his "Railway Companion,"

a volume of thirty-eight pages with maps

which sold at a shilling. These early

guides were published rather irregularly

because of the difficulty of learning the

changes in times from the railway au-

thorities. They resented Bradshaw's in-

terference and put every obstacle in the

way of his obtaining information. At

last, through the Quaker's perseverance,

they finally agreed to adjust their time

tables by the beginning of the month.

Thereafter it was smooth sailing. The

guide continued to grow and prosper

.-ind to make itself a necessity.

These early railway guides make inter-

esting reading. The trains are described

as first class, second class, mixed, fast

and mail. Third class travelers had tht
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choice of sitting on the roofs or in open

wagons resembling cattle trucks. Gen-

tlemen riding in their own carriages were

charged second class fare. Baggage was

carried on the roof, and passengers who
sat there were cautioned to wear their

overcoats and provide themselves with

gauze spectacles. First class fare be-

tween London and Birmingham was

nearly double what it is to-day, and an

annual subscription ticket from London
to Brighton and back cost five hundred

doll.irs.

Marvelous Speed.

The extraordinary velocity attained by

the racing automobile not only estab-

lishes new records of speed for any

kind of power driven vessel but sets

the racing men and engineering world

conjecturing on the limit of speed pos-

sibilities. Until the automobile appear-

ed the steam locomotive was easily the

fastest motor in the world; yet after

ninety years of developing the limit of

locomotive speed was little over one

mile per minute or 60 miles an hour.

Under extraordinary circumstances a

train speed of about 90 miles an hour

has been maintained for a short time,

but records of speed above that have

generally been the loose time taken by

newspaper reporters' watches.

It is possible to concentrate immense
power in an electrically driven motor,

and we have no doubt that the leading

electric companies in this country could

produce a motor and drive it at a veloc-

ity of 200 miles an hour; but it would

not be a commercial enterprise, hence it

is not likely to be done in the near fu-

ture. Several years ago a series of ex-

periments were made for scientific pur-

poses on the Berlin-Zossen electric rail-

way in Germany, and a speed of 127

miles an hour was attained, but there

was nothing extraordinary in it to peo-

ple familiar with transmission-of-pow-

cr problems.

But that a vehicle weighing less than

1.700 lbs. should carry its own power
ai I endure the strains necessary to drive

it over two miles a minute is, indeed,

marvelous.

The first day of the 1906 Florida au-

tomobile races promised that the per-

fecting, elaborating and adjusting of

vehicles and mechanism during the last

year would prove that the scientific la-

bors had not been in vain. Marriott,

in a Stanley steamer, opened the high-

speed ball by passing over a mile in

32}i seconds, or 164 ft. per second.

This speed would go over two uptown
blocks in New York City every three

seconds. As the races proceeded one mile

in 40 seconds became commonplace, al-

though it is 90 miles an hour and prac-

tically the limit of high speed locomo-
tive velocity. Before the first day
closed the Stanley steamer bettered its

record slightly, making a mile in 315^

seconds, at the rate of 166 feet per sec-

ond.

The finishing day saw the climax of

high speed racing when first Marriott

ran over the two mile course in 1.03

minutes, which he bettered by covering

the distance in 593/5 seconds. This was,

however, beaten by Dcmogeot, who ran

the Darracq car the two miles in 58^
seconds, or a little better than a velocity

of 124 miles an hour, or 180.8 feet per

second.

These figures indicate that tlicrc was

remarkably small difference between the

speed capabilities of well designed and

l)roperly made steam and electric cars.

It is properly applied power that pro-

duces speed in any vehicle, so that given

an equal weiglit and measure of resist-

ance a unit of power will produce equal

speed.

There is nothing in engineering ex-

perience to compare with the velocity

attained by the racing motors, except

that of projectiles or of falling bodies.

A body would require to fall over 500

ft. to acquire the velocity attained by

the automobile run by Mr. Demogeot.

But the capability of these racing ma-

chines is not confined to short spurts of

one or two miles. An important event

in the contest was the one hundred miles

race which was won by Walter Clifford

Earp with a 50 h.p., six-cylinder Napier

car in 75 minutes, 40^^ seconds, a run-

ning speed of 79.5 miles an hour. A
most remarkable incident of this race

was that one of the tires collapsed and

63 miles of the distance was run on three

tires and a rim.

Second to that performance was

Emanuel Cedrino, who ran a Fiat over

the distance in 76 minutes 39 seconds.

The victory nearly came to this car, for

it made the first forty miles in 25 min-

utes 6 seconds, an average of 95.7 miles

an hour, and then was thrown back by

a fractured tire.

Electric and Steam Locomotives.

One of the most important papers

read before the members of the New
York Railroad Club for some time past

was presented by Mr. J. E. Muhlfeld,

general superintendent of motive power

of the Baltimore & Ohio Railroad, on

the subject of large electric and steam

locomotives. The comparisons were

drawn from records carefully compiled

under Mr. Muhlfeld's supervision and

the tests of efficiency, and the items of

expenditure were recorded under condi-

tions that preclude the possibility of

any other motive than that of securing

a just estimate of the advantages or dis-

advantages oT the motive power used.

Six electric locomotives are in use at

Baltimore on the B. & O. system, four

of them having been in use for a period

of ten years, and the total cost of oper-

ating and maintenance, including the

generation of the electric current, be-

sides general miscellaneous expenses,

has been approximately $34.50 per hun-

dred miles run per locomotive. Of this

amount the running and shop repairs

averaged $6.10 per hundred miles. In

the case of the steam locomotive the

expenses of maintenance averages $24 50

per hundred miles run, or 30 per cent.

less than that of the electric engines.

under fairly similar conditions. Of this,

expense the shop repairs for labor and

material of all kinds amounted to $3 l6-

per 100 miles, or nearly 50 per cent, less

than that of the electrically driven loco-

motive. '

It also must be borne in mind that

these figures are not all. The fact was-

brought out that electric locomotive»,

where the source of power is separate

from the machine which develops the

hauling capacity, the first cost of the

locomotive alone is, at the present time,

about 50 per cent, greater per pound of

tractive power than for steam locomo-

tives. To this must be added the greater

cost of maintenance and operation of a

current producing and distributing sys-

tem, which is not required by an inter-

nal combustion locomotive. In electric

locomotives also, the excessive weight

concentrated on a short rigid driving

v/heel base results in extraordinary rail

pressure which would be difficult to esti-

mate in actual cost in the wear of rails.

In the steam locomotives, especially in

the articulated type, the highest degree

of tractive power has been attained, as

it can be readily imagined that when
one engine begins to slip, the other en-

gine meantime is gaining power, thereby-

preventing the stalling of a train at a

critical moment.
The conclusions carry out the general

and growing impression that electric lo-

comotives are better suited for the

handling of suburban passenger traflic

than they are for heavy or freight traf-

fic, and it does not seem to be within

the range of possibility that electricity

will supercede steam as a motive power

for the handling of hea\-y tonnage for

any considerable distance. Indeed, it

may, as Mr. Muhlfeld pointedly stated,

make the use of heavy electric locomo-

tives as compared with steam locomo-

tives prohibitive, except in cases of ab-

solute necessity.

In the interesting discussion which

followed, some of the leading electric

experts claimed that the limit of the

capacity of steam locomotives had been

reached on the Xew York Elevated

Railroad, and that the change to elec-

tric driven motors had become a neces-

sity. They seemed to have overlooked

the fact that the passenger traffic on

the elevated roads is about 20 per cent,

less at the present time than it was.
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when the steam locomotives were in

operation, owing to the relief that has

been obtained by the opening of the

Subway and other improved avenues

of transit. The advantages of the elec-

tric motor in city or suburban traffic is

not base-! on any marked increase of

speed or decrease of cost, but from the

tact that there is less dust and noise

and no ashes, and in running short dis-

tances there is an undoubted advantage

in the more rapid acceleration of speed.

The absolute fairness which charac-

terized Mr. Muhlfeld's carefully pre-

pared paper, and the able comments

which it drew forth, are of such im-

portance that in a published form it

merits a wide circulation. The supe-

riority of the heaviest kind of steam

locomotive was very clearly demon-

strated in all kinds of traffic involving

distances of over a few miles. The

Mallet four-cylinder articulated com-

pound, built for the B. & O. by the

American Locomotive Company, was

claimed by Mr. Muhlfeld as being in

every essential eminently superior to

any combination of electric motors of

equal tractive force, and while the elec-

tric experts persisted in claiming that

the electric locomotive was still largely

in the experimental stage, Mr. Muhl-

feld cleverly maintained that the Mal-

let articulated compound was also an

experiment and a very successful one,

whereas the electric motors recently

put in operation by the B. & O. Com-

pany were not as satisfactory as those

that were put in service ten years ago.

The fact came out very clearly that the

electric locomotive reaches its most ad-

vantageous capacity in a single car of

10 or 15 tons, and beyond that limit the

expenses of operation are largely in ex-

cess of that for similar service by steam

locomotives.

Electricity vs. Steam.

The conclusions drawn from the

study of the whole subject as set forth

in his paper on "Electric and Steam

Locomotives," were briefly summarized

by Mr. Muhlfeld as follows:

1. A tractive power of about 84,000

lbs. for starting heavy trains and for a

speed of 5 miles per hour; and of 74,000

lbs. 'at a speed of 10 miles per hour,

plattd under the control of one engi-

neer and one fireman.

2. A self-contained machine generat-

ing the power necessary to develop its

hauling capacity. With electric loco-

motives, where the source of power is

separate from the machine which de-

velops the hauling capacity, the first

cost of the locomotive alone is, at pres-

ent, about 50 per cent, greater per

pound of tractive power developed un-

der working load than for steam loco-

motives of the 2400 type. To this must

be added the greater cost for repairs

and operation per mile run for the elec-

tric locomotive, and the installation,

maintenance and operation of a current

producing, conveying, storage, convert-

ing and distributing system, which

would not be required by either a steam

or an internal combustion locomotive,

and all of which increase the capital

and operating expenses very materially.

3. A total locomotive weight utilized

tor the development of tractive power

in connection with a running gear,

which makes the locomotive suitable

for either hauling, pushing or braking

freight trains containing the maximum
paying load per foot of track space,

over level or mountainous railroads of

maximum curvature.

4. A maximum tractive power with

a minimum rail pressure per driver

wheel, on account of the total weight

of 334,500 lbs. being distributed over 12

drivers, and a 30 ft. 6 in. total, with a

lo-ft. rigid wheel base, resulting in

minimum wear and tear on bridges,

rails, ties and roadway. With electrical

locomotives the excessive weight con-

centrated on a short rigid driver wheel

base and below the springs, together

with the extremely low center of grav-

ity, results in extraordinary rail pres-

sures, thrusts and wear.

5. The elimination of retarded move-

ment and stalling of trains, on account

of the usual slipping of driver wheels,

as in the case of ordinary simple or

compound cylinder steam locomotives,

or with electric locomotives where the

driver wheels are uncoupled and the

current is naturally transmitted to the

point of least resistance, which is the

slipping wheels, resulting in no increase

of power at the dead wheels. A higher

tractive power is obtained to the weight

per axle than with the ordinary steam

locomotive, as the slipping due to the

accumulation of high unbalanced pres-

sure at the points of wheel and rail con-

tact, does not occur at the same time in

both engines. When one engine com-

mences to slip a reduction in mean ef-

fective pressure follows, and it regains

its grip on the rail without making it

necessary to shut off or throttle the

steam supply. The other engine, mean-

time, has been gaining power^ thus pre-

venting any loss of speed and conse-

quent stalling of the train at a critical

moment. These conditions are the same

whether the slipping occurs with either

the high or the low pressure engine,

and the most frequent cause for stall-

ing with electric or simple cylinder lo-

comotive is thus overcome.

6. A tonnage and speed per train

that will provide for the least number
of locomotives and crews under the

control of which the movement of the

business is placed. This will result in

the balancing of the power and move-

ment of tlie maximum number of load-

ed and empty cars per hour over a sin-

gle piece of track, with the proper de-

gree of safety.

7. A minimum capital, repair, fuel,

engine and train crew, oil, supply and
dispatchment cost per locomotive, train,

car or ton mile.

8. A maximum retarding effect for

the safe handling of heavy trains down
steep grades at the highest speed per-

missible for a proper degree of safety.

9. A uniform turning movement to

overcome journal friction of axles; roll-

ing and flange friction of wheels; wave
resistance of rail; atmospheric friction

at ends and sides of rolling stock and
inertia of train at time of starting,

which will insure the minimum draft

gear, machinery and boiler stresses, and
reduce the tire and rail wear.

10. A sub-division of power and bal-

ancing, resulting in the minimum
strains on the locomotive and track,

and a reduced liability for wear, break-

age or accident. Broken driver wheel
axles on electric locomotives indicate

that the more uniform torque does nut

eliminate the liability for such failures

under normal conditions.

11. The minimum amount of dead

weight and non-paying load, and tlie

smallest number of bearings and parts

per unit of power developed.

12. Ability to move itself and tram
of one-half rating in the event one set

of its machinery or engines becomes
disabled.

The President's Train.

The New York Sun makes a sugges-

tion pertaining to the question of the

President's railway transportation

which, we believe, now represents the

sentiment of practically all citizens who
have thought upon the subject. The
Sun's proposal, in short, is to have a

"President's train;" or, in less pictur-

esque but more exact language, to have

Congress provide an annual appropria-

tion to be used by the President in pay-

ing for his railroad transportation to

and from points which he may be called

upon to visit during the period of his

administration.

The public good demands that the

Chief Executive of the nation should

be protected from the temptation of

placing himself under obligations to tlie

railroad corporations. It is unfair to

the President to demand that he pay

for these junkets, which are made gen-

erally in response to the public desire,

cut of his personal funds. But it is

even more unfair to the public to allow

a condition to maintain wliich forces

the President to ask favors of the rail-

roads.

The best solution of the difficulty, we
believe, is that advanced by The Sun.
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Let Congress provide an annual appro-

priation for meeting' the traveling ex-

penses of the President. It will be

worth many times more than the cost

simply to quell the suspicions which

are aroused by the spectacle of a Presi-

<ltnt loudly vociferating his demands
for railroad regulation in one breath,

V. liile in the next he asks for a special

tra-n.

Railroads as Merchants.

A very important dccisiun lias recently

been rendered by the Supreme Court of

the United States in a suit brought by

the Interstate Commerce Commission in

the U. S. Circuit Court of West Vir-

ginia, to restrain the C. & O. from carry-

ing out a certain contract to sell and

deliver coal to the N. Y., N. H. & H.
The price of the coal at the mines, plus

the freight to New Haven, was $3.92 per

ton, while the C. & O. agreed to deliver

it for $2.75 per ton.

The decision confirms, while it en-

larges the decision of the court below,

and perpetually forbids the road in ques-

tion from charging less for the transpor-

tation of the coal than the amount fixed

in its published tariff of freight rates.

The line of reasoning by which the court

reaches its decision practically enunci-

ates the doctrine that a railway company
buying, transporting and selling any

commodity may not make a price to its

customer less than the sum of the

amount paid to the producer, plus its

own published freight charge for the

carriage of the goods. This ruling,

however, does not apply to anthracite

coal roads whose charters were granted

prior to the passing of the Interstate

Commerce Act in 1887.

The pending railway rate law contem-

plates defining private lines as common
carriers just as railway companies now
are. If this provision goes into effect

the Supreme Court decision can then

be applied to them and they will have

to follow this ruling just like ordinary

railroads.

Railway and Locomotive Engineer-

ing advocated the buying up of the

private line cars by the railways in the

days when the private lines sought to

continually impose a heavy maintenance

charge for their cars upon railway com-

panies. The probability of the private

lines coming to be considered legally

as common carriers may hasten the ac-

quiring of these cars by railroad com-

panies.

More Reliable Couplers Needed.

In the course of a discussion on car

couplers at the New England Railroad

Club, Mr. T. B. Purvis said : During the

year ending June 30, 1904. there were

1,024 collisions caused by trains separa-

ting, at a total loss to the railroad com-

panies of $491,606. and with a loss of

twenty-five lives and 412 employees in-

jured. In the year ending June 30, 1905.

there were 972 collisions caused by

trains separating, with a monetary loss

to the railroad companies of $440495, and

with eleven employees killed and 369 in-

jured. The railroad men of the United

States should feel proud that the record

for 1905 is better than that which was

made in 1904. All that I have to say

in regard to increasing the variation of

the height of couplers on freight cars

is—speaking now from a purely humani-

tarian standpoint, for the sake of hu-

manity and the reputation of the rail-

roads of the United States— I hope that

our railroad clubs will not take any ac-

tion, will not do anything, that will tend

to increase the figures as shown in

1905-

Revenge for Stoppage of Passes.

It is curious to witness the new-born

zeal in favor of two cent per mile fares

displayed by so-called statesmen con-

nected with divers legislatures. The
abolishing of free passes by railroad

companies is a movement that inflicts

widespread pain, but no one can deny

that the railroad companies are within

their rights in deciding to carry no more

deadheads. Surely our high minded

statesmen are not scheming to pass two

cent fare bills as revenge for the non-

appearance of their comforting pass. If

two cent fares are fair, just and proper

to-day, was it not fair and just last year?

It a Congressman considers that a two

cent fare was fair last year, but only

had his conscience stirred to demand

justice for his constituents after his own
free rides were cut off, he is a miserable

sneak. Every man introducing a two

cent fare bill this year who made no

mention of the thing formerly may be

safely classed as a rascal.

given, and moulding and conduit work
are fully explained. The reader is in-

troduced to the switchboard and these

are systematically built up as the work
proceeds. Alternating current wiring

comes in for discussion and a simple way
of getting the sizes of wire for single

phase, two phase and three phase cur-

rent is given. The book is an instruc-

tive and comprehensive work on all sorts

of wiring for use by the foreman, con-

tractor, electrician or the student in this

branch of electrical work.

Book Notices.

Electrical Wiring, Diagrams and Switch-

boards, by Newton Harrison. E.E.

Published by The Norman W. Hen-
ley Publishing Company, New York.

1905. Price, $1.50.

This book, which, with its index, has

272 pages, has been written by the in-

structor of electrical engineering in

Newark Technical School, and is a prac-

tical treatise on all the varieties of elec-

trical wiring. Problems encountered in

actual practice are presented, and the

solutions given. The explanations are

rendered clear by diagrams. Higher

mathematics are not employed, and the

author has been at pains to work all

his calculations out in simple arithmetic.

Ohm's law of resistance is stated and

elucidated with reference to the wiring

for direct and for alternating currents,

and the drop of potential in circuits is

followed through its various applica-

tions. Mains, feeders an<l branches are

set forth and house wiring with reference

to them is dealt with and illustrated.

Some simple facts about testing are

Modern Machine Shop Construction,

Equipment and Management, by Os-

car E. Perrigo, M.E. Published by
the Norman W. Henley Publishing

Company, New York, 1906. Price,

$Soo.

This is a book of 343 pages, 7x10 ins.,

and is a work designed for the practi-

cal and everyday use of architects, man-
ufacturers, engineers, superintendents,

foremen and workmen, and indeed all

others who are in any way connected

with or interested in machine shop con-

struction.

The book is divided into three parts.

Part I is devoted to construction and
deals with the matter from the choice

of a site, up to the completed plant.

The matter of foundation, building,

arrangement, heating, lighting and
equipment are taken up and discussed in

the li^ht of modern practice. Those con-

templating the rebuilding and reorgan-

ization of existing shops will find much
to interest them in the pages of this

book.

Part II takes up the subject of equip-

ment and under this head the various

departmental buildings and rooms for

mechanical and administrative purposes

are described. Each department is dealt

with and its proper equipment of

tools and machinery is specified. A
complete system of shop transportation

both for yards and buildings, such as

traveling cranes, air hoists and all the

usual appliances now employed are

described.

The third part pertains *o the man-
agement of the modern machine shop

or manufacturing plant. In this section

capitalization, manufacturing and sell-

ing are dwelt on and a comprehensive

plan of shop organization is given and

the author points out how to achieve

success. The general routine work of

management, from the general manager
down to the workm.n, are duly set

forth and the proper system of account-

ing and time keeping and cost keeping
are explained.

The book is fully indexed and it is

well illustrated throughout. It is a

guide to those who are seeking knowl-

edge on this very important subject and

it forms a useful reference work for

those who are connected with up-to-

date machine shop practice.
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Box Car for Automobiles.

Men who draw cartoons for the

comic papers cften have a little fun at

the expense of automobilists by repre-

senting a splendid modern motor car

being hauled home by the much-
despised horse. The Pennsylvania Rail-

road, however, are able to transport the

automobile, whether broken down or in

good condition, and in a way which is

not calculated to hurt the tenderest

susceptibilities. There are 100 specially

designed box cars being built at the

Altoona shops of the railroad, which

have extra large doors, diagonally

placed so that automobiles can be easily

loaded and unloaded, and a long or

short journey can be made without

trouble of any kind.

The box car, which is 38 ft, 6 ins. long

over the bumpers, is made with ordi-

nary doors opposite each other in the

sides of the car, and these doors are

6 ft. 1 in. wide by 8 ft. 4^ ins. high.

box car side doors butt up to a re-

movable post in the middle. This ar-

rangement is made so that only the

ordinary box car door will be used

unless the car is to carry a motor car.

The plan of the wide automobile

doors is shown in the sketch, and the

diagonal arrangement is at once ap-

parent. Two road machines can, if nec-

essary, be carried in one car. The floor

of the car is 42^ ins. from the top of

the rail, and the car is 8 ft. 4 ins. wide

and 36 ft. long inside. This gives a

floor area of 300 sq. ft. The car has a

tare weight of about 45,000 lbs. and a

marked capacity of 100,000 lbs.

The side sills of the car are made of

what are practically Z-bars, and these

are faced on the outer side by wooden
stringers about 5x4 ins., which are the

end supports of the floor planks. The
center sills are made of two pressed

steel shapes of the channel form, re-

inforced with an angle along the lower

i-39'o^

swings the back edge of the door out

clear of the side, and the front end

follows along an inclined guide or

track, as the door is backed out and

away, so as to give a full opening. The
motion of the back edge, first out and
then along the slide on which it rests.

tu niajrnm o/ buora

UcaKlar l>^r ^^''"^ ^^^

POSITION OF DOORS FOR LOADING
AUrOMOBII,ES.

is accomplished by reason of the fact

that the door lever bar is cranked.

The front edge of the door butts up
against a post which has been so de-

signed that it can be removed when an

automobile has been presented for ship-

ment. This post is made of an I-bar of

Ittf. $ tocu. Lii</.

PENNSYLVANIA BOX CAR FOR THE TRANSPORTATION OK AUTOMOBILES.

The car as it stands can be used for

f I eight in the usual way, but when it

ccmes to automobiles the Pennsylvania

box car opens a second door in either

side and thus gives a total door opening

per side of 12 ft. 2 ins. wide by 8 ft.

4^2 ins. high. The large opening is got

by removing a temporary center post

edge. The ends are 10 ins. deep, and

the lower flange is sloped down to a

depth of 17 ins. for a distance of about

12 ft. in the center of the car. The
body bolsters are also made of pressed

steel shapes placed with backs 11^2 ins.

apart, and the side and center sills are

held rigidly together by a series of

steel S.\9 ins. and weighing 75 lbs. The
ends are placed in suitable sockets, top

and bottom, and the bar is fastened in

this position. The flush door when in

place can be securely locked, as the

back edge butts up closely against the

door post and is in line with the car

side, while the front edge slips in under

the outer flange of the temporary door

post, which, by the way, is a very per-

manent thing, as any one outside would
find if he attempted to remove it while

the doors were locked.

Itg ^ Lucv. Utiff.

DOOR DETAILS ON PENNSYLVANIA IIOX CAR.

where the two doors met, and by run-

ning them back from each other along

the sides of the car. In fact, the doors

are arranged very much like the sliding

doors in a dwelling house which are

used to separate parlor from dining

room, but with this difference, that the

house doors meet in the center and the

seven pressed steel diaphragms on each

side.

The details of the side door construc-

tion are interesting. The door is of

v/hat is called the flush style; that is,

when shut, it and the car side form one

unbroken plane, and when the door is

to be opened, a turn of the handle

One Gone, Another Comes.
Our stock of "Stories of the Railroad,"

by John A. Hill, is now entirely ex-

hausted and the book is out of print.

It will therefore be impossible for us

to fill orders for this popular collection.

Those of our readers who are fond of

pleasant reading connected with railroad

life will do well to read "The Last

Spike," by Cy. Warnian, Thi-; book

contains nearly a score of short stories

and is just off the press. It is sold for

?I,25.
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Our Correspondence School.
In this department we propose glvln); the Infolfnatiiin that will enable trainmen to fos* the examinations they are Bub|ccted to before belrg

promofed. If eny of our students fall to understand any part of the Instructions, we will gladly try to make them plainer It they write to

u(. All letters Intended for Our Correspondence School outcht to be addressed to Department E.

Self-Taught Men.

Out of the school of experience there

has come to some men the knowledge

that keen observation can be crys-

tallized into instinct. In no sphere of

human endeavor is this more true than

that of locomotive firemen. Locomotive

engineers readily observe that some fire-

men keep up steam and make less smoke

than others. Such men will generally

be found to be largely self-taught. The
devices for consuming smoke have been

nearly as thick a crop as car couplers

or non-refillable bottles, and the cry is

still they cotne. If the same pains had

been taken to prevent the formation of

smoke as there has been taken to con-

sume smoke after it has been formed

some real progress might have been

made. As it is, it is within the range

of possibility to gather the wisdom of

men who, observing the phenomena of

combustion, and aiding nature in her

subtle workings, have shown that hu-

man intelligence surpasses the mechan-

ical contrivances of the inventor.

Last month our correspondence school

department was largely devoted to re-

marks on the proper method of firing a

locomotive. The attentive reader could

gather in a few sentences what it would

take as many years to learn by the mere

mechanical routine of the working day.

In the lessons this month we oflfer the

same condensation of experience re-

garding the electric headlight, and it

is placed as briefly as need be for the

intelligent reader.

Electric Headlight Questions and
Answers.

We have received so many requests

for the publication of the answers to the

questions on electric headlights that we
will pass the general questions of the

second series and give questions and

answers on the electric headlight, which

belong to the third series, as follows

:

1. In preparing the electric headlight

for service, what would be the first du-

ties of the engineer?

A.—See that bearings have oil, that

lamp has sufficient carbon and that com-

mutator is clean.

2. How would you start dynamo to

electric headlight ?

A.— Slowly.

,3. How would you operate throttle

to dynamo?
A.—Wide open.

4. Would there be any danger in

opening the throttle quickly?

A.—No danger, but not best to do so.

5. How much oil is it necessary to

have in cellar to bearings?

A.—Enough for ring No. 22 to touch.

6. What kind of oil should be used

in these bearings?

A.—Valve oil outside and engine oil

inside bearing.

7. What should the commutator be

cleaned with ?

A.—Waste, damp first, then dry.

8. How often should commutator be

cleaned?

A.—Every trip.

9. How should the brushes bear

against the commutator?

A.—With a good bearing with only

eiTOugh pressure to keep them from

sparking.

10. With the old style brush holder

gj^is there more danger of sparking at

commutator than with the improved

brush holders?

A.—Vcs.

11. Should the mica be kept below

the commutator bars?

A.—Yes.

12. How far should the mica be

maintained below the surface of the

commutator bars?

A.—About 1/64 in.

13. Should sand paper ever be used

on commutator?

A.—Yes, when commutator is rough

or out of round.

14. How should commutator be

cleaned after using sand paper on same?
A.—Between the copper strips to re-

move any foreign substance that may
have lodged there.

15. What precaution should be taken

when applying the carbon?

A.—See that they fall freely through

clutch No. 44 and carbon holder is on
guide.

16. Is it necessary that copper brush

attached to carbon clamp bear lightly

against guide to upper carbon holder?

A.—Yes.

17. What should always be noted

after a new carbon has been applied?

A.—See question No. 15.

18. If the carbon does not raise up
when pushing down on this lever what
is the reason?

A.—Carbon is not in clutch No. 44.

19. If the carbon is in clutch and
does not fall down freely what should

be done?

A.—Change carbon or trim round un-

til it does.

20. How long should a carbon burn?
A.—Eight to nine hours.

21. If the carbon continues to burn

up on much shorter time, what may be

the trouble?

A.—Speed too high or too much draft

in case.

22. Is there another reason why car-

bon will burn more rapidly than it

should?

A.—No.
23. What are the duties of the ten-

sion spring on the lamp?

A.—To pull carbons together.

24. What is the correct adjustment

of the tension spring?

A.—As loose as possible and not

break the arc when locomotive is stand-

ing.

25. If you should have this tension

spring adjusted too tight what would be

the result?

A.—Current would become heavy and

ihe light dull.

26. Could you adjust this spring with

too light a tension?

A.—Yes.
27. Why is it necessary that the

point of electrode should be cleaned and

free from scale before starting out on

a trip?

A.—To allow carbon and copper elec-

trode to touch each other as scale is a

non-conductor.

28. If this scale was not cleaned off

would the light burn?

A.—No.
29. What determines the amount of

electrical pressure of voltage of this de-

vice?

A.—Speed.

30. What is voltage?

A.— Pressure.

31. If the voltage or electrical pres-

sure becomes too great what damage

might be done to the copper electrode?

A.—It would "fuse."

32._ What are the indications shown

when the copper electrode is fusing?

A.—Green light.

33. What should be done by the en-

gineer when a green shaft of light is

seen?

A.—Throttle s'.eani at once and re-

port at end of trip.

34. When the light goes out what is

the first thing the engineer should do?

A.—Turn off steam.

35. What great damage could be done

the armature and field coils if the steam

was not shut off, to the turbine, and it

should be allowed to run for some con-

siderable time when the light was not

burning?

A.—Might overheat them and burn o.f

insulation.
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36. When there is a short circuit how
may it be made known to the engineer?

A.—By turbine running very slow, la-

boring hard and only a red light at

carbons.

2iJ. Where are short circuits most
likely to occur?

A.—In incandescent wires.

38. How may an engineer know by
the operation of this device when the

light fails, due to the circuit being

broken ?

A.—Turbine will be running fast with

light exhaust and can get no current.

39. What is one of the most essential

things in regard to this light?

A.—Cleanliness.

40. How can this light be focused?

A.—See page No. 10 in Instruction

Book.

Calculations for Railway Men.

BY FRED H. COLVIN.

The amount of water in a boiler is

always an interesting question and one
which is sometimes rather surprising in

its results. It involves quite a few
calculations, but they are all easily

made and will make us more familiar

with finding the area and surfaces of

objects in general.

Let us take the boiler of an Atlantic

type passenger engine built for the

Wabash last year, in which the boiler

was 68 ins. in diameter and had 325
tubes, each 2 ins. in diameter (outside)

and 16 ft. 4 ins. long. This gives us an
actual engine and makes it more inter-

esting than as though we assumed an
imaginary case.

First find the amount of water dis-

placed by one tube. This means multi-

ply 2 by itself and get 4 ins. Multiply
this by .7854, and we find that the area

of a 2-in. tube is 3.1416 sq. ins. Call 16 ft.

192 ins., add 4 ins., so that it becomes
196 ins. as the length of the tube. Mul-
tiply this by 3.1416, and we have 615.7536
cu. ins. as the volume of the space occu-
pied by one tube. Drop the last two
decimals and multiply this by the num-
ber of tubes, which is 325. This gives

200,118.75 cu. ins., and to get this down
to cubic feet we divide by 1,728, the
number of cubic inches to the foot. This
gives 115.69 cu. ft., and to make up for

the decimals we dropped before we are

perfectly safe in adding to this and
making it an even 115.7 cu. ft. This is

the space occupied by the tubes and
must be deducted from the amount of

water that would be in the boiler if no
tubes were there.

Calling the boiler, for the present,

68 ins. in diameter and 196 ins. long, we
multiply 68 by itself, giving 4,624, and
multiplying by .7854 gives 3,631.6896.

This could have been done by reducing
the dimensions to feet, and might save

a few figures. In that case the diameter

becomes 5.666 ft., and 16.333 ft. long.

The result would be the same except

for possibly a slight difference in the

decimals.

Dividing the area by 144 gives us

square feet, and this will be easier to

handle on account of being smaller, and
amounts to 25.22 sq. ft. Multiply this

by 16.333, or i6}<3. and we have 411.92

cu. ft. in the boiler if none of the space

was occupied by tubes. Taking 115.7

from 411.92, we have 296.22 cu. ft. left

for water.

If this was filled with water clear to

the top, we would multiply this by 714,

because there are 7^ gallons to the

cubic foot.

But the water does not go clear to the

top of the boiler, or there would be no
room for steam, and we will assume
that the water does not go within 13 ins.

of the top. How much does this take

out of the water in the boiler?

The easiest way is to consult a good
table of segments, as it saves you a lot

of figuring that may get you somewhat
mixed or be a little discouraging, and if

these tables are in a standard book like

Kleinhans' "Boiler Construction" or

any of the good pocket books, you can
rely on them. In fact, it is a good plan

to learn how to use tables. To use the

tables, first divide the height of the seg-

ment by the diameter of the boiler,

which in this case gives us 15 ins. by
63 or .22. Looking in the table under

the column marked -;, we find, opposite

.22, the number .128114. This is just a

multiplier.

Square the diameter, and we have 68

times 68, or 4,624, and multiply this by
the multiplier given. This gives as a

result 592.4 sq. ins. as area of segment,
and dividing by 144 gives 4.11 sq. ft.

Multiply this by l6j^, the length of the

boiler, or this part of it, and we have
the steam space, which is 67.13 cu. ft.

Subtracting this from 296.22, 229.09

cu. ft. for water around the tubes.

The number of gallons will equal

229.09 times 7V2, or 1,718.17 gallons.

This will weigh 8H lbs. to the gallon at

about 40 degs. F. and slightly less at

higher temperatures. Calling the water
cold, it will weigh 14,321.42 lbs., or over
7 tons.

It is not easy to calculate the water
in the back end of the boiler, owing to

the varying shape of the crown sheets

and the difference in water spaces, al-

though this can be done if we have
drawings of the engines to work from,

but in this case we will assume the

fire box to be 108 ins. or 9 ft. long
and that there is one-third the amount
of water over the crown and down the

sides as there is ahead of the flue sheet

in this same length.

This would give us one-third of 18.1,

or 6 sq. ft., for each foot of length,

which, multiplied by 9, gives 54 cu. ft.

of water over the crown sheet. The

18.1 was obtained by dividing the cubic

feet in the boiler ahead of the flue sheet

by the length, so as to get the length

per foot, and as this was 296.22, it gave

18. 1 when divided by 16}^.

The extra water over the crown sheet

will then be 54 times 7'/i, or 405 gallons

or 3,375 lbs. of water, making a total of

2,123.17 gallons or 17,696.42 lbs. for the

total weight of water in the boiler,

nearly 9 tons in all.

In the same way, only a great deal

more simple, is the finding of the

amount of water a tank can carry, un-

less it has more angles and corner.s

than usual. Reversing the operation,

we can see how the designer has to

meet this question by considering that

a tank had been ordered to hold 7,000

gallons of water.

The first thing is to find out how
many cubic feet of space this will re-

quire. As a gallon is 231 cu. ins., we
divide 1,728 by 231 and find, as we
assumed before, that there are ^V^ gal-

lons to the cubic foot; we divide 7,000

by 7^ and find that there must be

933-33 cu. ft., which must be found in

the best manner possible.

If the water space is 4 ft. deep, it

must cover a surface of 233.33 sq. ft.

Making it 5 ft. deep, the surface need

only be 186.66 sq. ft. Calling the tank

10 ft. wide, the tank would have to be

18.66 ft. long, without allowing any

room for coal or other space. The
average tender is perhaps 25 ft. long, so

that we see it is not a hard matter

to get in the 7,000 gallons and a good

supply of coal.

Questions Answereil

(25) C. B. C, of Harrisburg, Pa.,

writes

:

Referring to the W. A. B. Co.'s equip-

ment, nicely illustrated in the February

number of Railway and Locomotive

Engineering, I would like to ask a few

questions. I. Why is it necessary to

lap the automatic brake valve on the

second engine in double heading, with

cut out cock below brake valve closed?

A.—So as to close the direct exhaust

port from the application chamber of

the distributing valve. This exhaust

port is piped to the automatic brake

valve by way of the independent brake

valve, and is open to the atmosphere

when the handle of the automatic brake

valve is in running position, but closed

in all other positions. If this direct ex-

haust port were left open in double

heading, the brakes on the second en-

gine could not be properly applied by
the leading engineer.

2. Does lap position of the automatic

brake valve have any effect on the ex-
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cess pressure top of the pump gov-

ernor? A.—Yes, it cuts it out, and

places the control of the pump under

the main reservoir pressure top.

,i.
Would the engineer on first en-

gine in double heading have any trouble

to get the emergency application on

the cars through the second engine,

there being no quick action triples? A.

—Unless the piping on both engines

was excessively crooked, no trouble in

getting quick action on the train would

be experienced.

4. Can the engine and tender brakes

be applied with the automatic brake

valve while the independent brake valve

is on lap position? A.—Yes, the same
as when the independent brake valve is

in running position, where it should be

carried unless in actual use.

BROKEN LIFTING ARM.

(26) C. A. H., Kalamazoo, Mich.,

writes:

Is it necessary to disconnect in case

of a broken lifting arm on an eight-

wheeled engine? A.—No. Place the

lever in a notch in the quadrant where

you are reasonably certain that you can

start the train, then get underneath the

engine and raise the disconnected link

until it is about level with the other

side, then put in a block of wood that

win carry it there. At the same time

cut another block big enough to hold

the link clear up in case you want to

back up at any time.

WHERE IS THE DEAD CENTER?

(27) R. J. Y., Needles, Ca!., writes :

On an engine with cylinders set above

the center line of the wheel, is the en-

gine on dead center when the main pin,

the center of the main wheel, and the

center of cross head are in line? Or
is engine on dead center when the cen-

ters of all pins and all wheel centers

are in line? A.—The engine is on the

dead center when the main pin, the cen-

ter of the main wheel and the center

of the cylinder are in line. The dead
center cannot be found by merely look-

ing at it. The best method of ascertain-

ing the dead center, or point where the

piston stands still is to turn the crank

somewhere above the center line of the

engine and mark a line upon the outer

rim of the main wheel by a trammel

the other end of which is placed at

some fixed point on the guide yoke or

other stationary part of the engine, also

mark the position of the crosshead in

a similar way. Now turn the crank over

the center until the mark on the cross-

head coincides, and then with the tram-

mel make another mark on the rim of

the wheel. The point between these two
marks in the rim will be the dead cen-

ter, and when the engine is moved ex-

actly to this position with the trammel

agreeing at both points, the engine will

be on the dead center on one side. The
other side can be similarly located.

FROZEN RADIATOR.

(28) F. J. B. writes:

We had a coach equipped with direct

steam system, car was run on nearly

level track, pipes had proper incline to-

ward trap, trap O. K., 2 in. radiator

pipes froze. Why was this? A.— It is

possible to have radiator pipes freeze

in a car if the admission valve has a

defective seat, or if the valve is open

very slightly, for in either case a small

amount of steam will pass through and

the water of condensation is, in severe

weather, liable to freeze before it reaches

the trap. The steam in condensing

sometimes creates a vacuum sufficient

to hold the water in the pipes, and at

some distance away from the trap. If

standing it frequently happens that the

car is so placed that the necessary in-

cline of the pipes is neutralized or over-

come, and this forms a water pocket.

Manufacturers of steam heating systems

the piston travel is 4 ins. or 10 ins , since

the distributing valve automatically

maintains the proper cylinder pressure

in the driver, engine truck, and tender

brake cylinders regardless of what the

piston travel may be. Hence difference

in piston travel with this equipment has

no effect on the tendency to slide the

wheels.

SERVICE DISCHARGE

(30) R. L. C, San Francisco, Cal.,

writes:

A train of seven and sometimes more
cars was switching around the yard. The
engineer, of course, was using the throt-

tle, lever and brake valve (F 6) continu-

ously. In slowing down for a switch he

made a service application. The train

slowed up, and then the engineer got a

signal to keep on going. He had reduced

about 15 lbs. pressure from the little

drum, and the service discharge was

blowing. Upon getting the sig:nal to

proceed, he released the brakes by plac-

ing the handle in running position. He

AN AUSTRALIAN OF LONG AGO.

generally insist that the steam admis-

sion valves must be either wide open

or tightly closed and never partly open.

When valve is closed tight no steam

or water can get into the coils, and

when the valve is opened wide, the pres-

sure of steam forces the water of con-

densation out of the coils and through

the trap.

PISTON TR.WEL

(29) J. C. H., Moose, Kan., writes:

Would you kindly answer through the

columns of your paper whether in

braking a train ^ four-inch or an eight-

inch piston travel is the most likely to

c&use the driving wheels to skid? A.

—

With the standard engine equipment a

four-inch driver brake piston travel, all

other conditions being equal, will have

a greater tendency to slide the drivers

than an eight-inch piston travel.

With the new improved engine and

tender equipment, known as the ET,
there is no difference in the pressure

obtained in the brake cylinder, whether

did not bring it to full release, and the

train pipe discharge had not stopped

when the handle was placed in running

position. Now, after the handle had been

placed in running position for at least 5

to 8 seconds the service discharge blow

stopped. Why did the service discharge

not stop immediately when the valve

handle was placed in running position?

A.—Operating the brake valve accord-

ing to the method explained, main reser-

voir air could flow into the brake pipe

only at the rate which the F6 feed valve

would permit, which is considerably

slower than when coming from the main

reservoir direct, and would then have

to pa?5 around the equalizing discharge

piston to charge chamber D. On this

account the increase in brake pipe pres-

sure, with handle in running position

and seven or eight cars attached to the

engine, could be but very slow, and.

therefore, the necessary preponderance

of pressure on the upper side of the

equalizing discharge piston sufficient to
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seat it would be some little titne accu-

mulating, tending to make a slow

closure of the brake pipe service dis-

charge. If the piston were dirty or the

friction of the packing ring somewhat

excessive, the tendency further to delay

closing the brake pipe exhaust would be

increased.

Railway Progress in New South Wales.

Our illustrations show in a graphic

manner the progress made in New South

Wales railway development in the last

half century. The train of 1855, with its

lightly built engine and its string of si.x

small compartment cars, contrasts strik-

ingly with the far heavier vestibule train

of 1905, pulled by a modern 4-6-0 en-

gine.

The distance which the photographer

of these two trains has had to move
back, after taking the one of the pio-

neer days in order to secure the same

sized negative of the more modern
equipment is apparent in the picture, and

it helps to illustrate the greater length,

and, consequently, the greater weight and

capacity of the representative train of to-

day.

The engine which is shown at the head

of the first train was one of four orig-

inally brought from England. Its cylin-

ders are 16x24 '"s., with inside posi-

tion. It carried a boiler pressure of 120

lbs., and developed a tractive efifort of

about 8,937 lbs. It weighed in all 331/2

tons. The boiler had a heating surface

of 1,347 sq. ft., and the grate area was
in the neighborhood of 17 sq. ft. The
engines of which this is a type did good
service in former days, and old No. i.

a still earlier engine, has now an hnn-

ft. The boiler pressure is 160 lbs. to the

square inch.

The carriages used when the railroads

were in their infancy were short four-

wheel compartment vehicles with side

doors. The second-class ones measured

18 ft. 4 ins. by 6 ft. 8 ins. by

S ft. 9 ins. high, giving a floor

area of 3.6 sq. ft., and 23J/2 cu. ft.

of air space per passenger. The com-

of Railway and Locomotive Engineer-

ing, has for some years been chairman

of the government commission concern-

ed in the management of the railways

of Australia. The success which has

been achieved on the steam transporta-

tion highways of the island continent is

largely due to the wise policy and able

administration of Mr. Tait. A great na-

tional asset is being steadily built up, of

NEW SOUTH WALES TRAIN IN 1855.

modious carriages now used are mount-

ed on si.x-wheel bogies. They have end

doors and will comfortably seat 60 pas-

sengers. They measure 43 ft. 3 ins. by

8 ft. I in. by 8 ft. 5 ins. high. Each pas-

senger has 47.7 cu. ft. of air space and

a floor area of 5.9 sq. ft.

The improvements which are apparent

by a comparison of the early and the lat-

ter day trains is indicative of the prog-

ress which has been made in other de-

partments, though, perhaps, the locomo-

tive and carriage department is able to

which the government and people of the

commonwealth may well feel proud.

PRESENT DAY TRAIN, NEW SOUTH WALES RAILWAYS.

ored place in the museum of the Tech-

nical College at Sydney, N. S. W. These

engines cost each when new about

£3,000.

The modern ten-wheel machine

weighs about 7oj4 tons, and cost

•£5.305- The cylinders are 20x26 ins., and

it is capable of exerting a starting efifort

of 22,187 lbs. The heating surface is

1,916 sq. ft., and the grate area is 27 sq.

furnish the most striking example of

progress. The buildings and bridges

have grown in size and strength with

the growth of the railways, and the sci-

ence of train operation has kept pace

v/ith augmented traffic and increased

earning power.

Mr. Thomas Tait, formerly manager of

transportation on the Canadian Pacific

Railway, and an old and valued friend

On receiving a neat little souvenir the

other day in the shape of a desk calen-

dar, we were reminded of the author

who said to his publisher, "I suppose I

can get my book bound in Morocco?"

"No sir," replied the other, "you will

get it bound in America, where I make
my money !" The desk calendar, how-

ever, has been tnade in America and is

bound in Morocco, and will be found to

be a neat and useful desk accessory in

any country. It is being sent out by

the Flannery Bolt Company, of Pitts-

burgh, Pa., to their friends. It stands

about S'A ins. high and is good for more
than one year, as cards can at any time

be procured which will fit the case. We
do not know for certain if this con-

cern, which are the makers of the Tate

Flexible Staybolt, intend the desk cal-

endar for general distribution, but it is

worth asking for. Drop the company

a post card if you require a desk cal-

endar or some flexible staybolts, and

say we advised you to make the at-

tempt.

The Standard Car Truck Company, of

Chicago, during the year 1905 took large

orders for their roller motion trucks.

The number of cars so equipped, having

a capacity ranging from 60,000 to 125,000

lbs., was 56,683, and 879 locomotive ten-

ders were supplied with these trucks in

the same time. Thus 115,124 roller

motion trucks were turned out by this

company last year.
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Air Brake Department.

The Westinghouse "K" Feed Valve.

The improved feed valve shown in

the illustrations, Figs, i and 2, is the

latest, and the one nowr being supplied

with the new ET engine and tender

equipment.

Its inner construction is easily under-

stood from the drawings, which are

diag'rammatic views of the valve in the

tipen and the closed positions.

Its operation is as follows: Main
reservoir air enters at the connection

marked "MR," passes through port a

into chamber B, between the heads of

the differential piston S ; then through

CONDUCTED BY J. P. KBCI-Y.

»g is in the position shown in Fig. i.

While the slide valve 8 is in "open posi-

tion," supplying air to the brake pipe,

the pressure in passages e, d, k and in

cliamber / will be the same in amount
up to the point for which the feed valve

is adjusted.

When the pressure in chamber E over

the diaphragm 16 and regulating spring

surrounding diaphragm spindle 19, reaches

ihe limit of adjustment it will compress

the regulating spring and force the dia-

phragm spindle 19 to the right far

cnou'g^h to press against the guide stem

of vent valve 28, and unseat this valve.

/ 22
23

WESTINGHOUSE "K" FEED V.\I.VE. OPEN POSITION.

port f, in the slide valve 8, to port d

in its seat and to the connection marked

FVP, the feed valve pipe, which goes

to the brake valve and through passage

e to chamber E and the diapraghm 16;

then past valve 14 to passage f and

chamber G, behind the smaller head of

the differential piston.

At the same time, the air also passes

through port h in the larger head of the

diflferential piston into chamber /, and

on through passage k to chamber /, in

which the small vent valve 28 is located.

The air and spring pressure hold valve

28 to its seat while diaphragm spindle

When valve 28 unseats, the air in

chamber /, passage k, and chamber /,

will escape to the atmosphere, thus

quickly reducing the pressure behind

tlie larger head of the differential piston.

With the pressure thus reduced in

chamber /, main reservoir pressure, in

chamber B, assisted by brake-pipe pres-

sure in chamber G, will force the differ-

ential piston 5 and the slide valve 8,

which is caught between the shoulders

on the valve stem connecting the pis-

ton heads, to the right quickly and close

the communication between the main
reservoir and the brake pipe, thus pre-

venting further increase of pressure in

the latter.

When the diaphragm 16 and the dia-

phragm spindle 19 are forced to the

right, in the manner described, the

small valve 14, previously held from its

seat, permitting communication be-

tween chambers E and G and the brake

pipe, seats, and cuts off this communi-

cation.

As soon as brake pipe pressure falls

below the limit of adjustment, the dia-

phragm 16 and the diaphragm spindle

ig move to the left, unseating valve 14

and permitting the air in chamber G to

How through passage f and chamber E
to the brake pipe, and seating valve 28,

permitting pressure to accumulate be-

hind the larger head of the differential

piston. Then piston s moves quickly to

the left, and opens the feed port d to

the brake pipe.

The regulating spring is a short one,

and the regulating nut has a handle

fitted to it so that when this handle is

again?t the stop 23, which is mounted

on the spring case, the feed valve will

maintain 70 pounds pressure in the

brake pipe ; when the handle is moved
around to the stop 24 the feed valve will

maintain no pounds brake pipe pres-

sure. By changing the location of the

stops any intermediate brake pipe pres-

sure between 70 and no pounds may be

had.

Because of the quick and simple

method of changing from one pressure

to another, as required by the kind of

service in which the locomotive is em-

ployed, but one feed valve of this type,

used in conjunction with the improved

pump governor, is necessary on any

engine, passenger, freight or switcher.

Hence, in changing from the low pres-

sure to the high pressure control, or

the high speed brake, it is only neces-

sary to change the position of this reg-

ulating handle from one stop to the

other.

Correction.

Referring to our description of the

ET equipment, February number, page

75, near bottom of second column. We
said that the branch in the return pipe,

having the K feed valve in it, was con-

nected to a port in the automatic brake

valve so controlled by the rotary as to

supply air to the brake pipe in running

position only. This should have read

"running and holding positions only."

At the bottom of page 76, same arti-
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cle, with reference to the double cut-

out cock. It was stated that when this

cock was turned to cut out tlie brake

valve it opened communication between

the distributing valve and the indepen-

dent brake valve, etc. It should have

said, "opens communication between the

exhaust port of the application chamber

of the distributing valve and the atmos-

phere by way of the automatic brake

valve."

The Air Pump Strainer.

On one of our leading eastern trunk

lines frequent reports came into the

roundhouse that the air pump would

not pump a sufficient amount of air to

supply the train, and upon one occasion

a pump was condemned and changed,

although there was no apparent reason

for condemning the pump, other than

it would not supply enough air.

Following this instance another of

the same nature occurred, in which it

was found, that the strainer was at

fault, it being almost entirely plugged.

These instances woke me up to the

fact that a plugged strainer is a serious

defect, in that if a pump cannot get air,

it certainly cannot compress air; hence

we have no air at all or only a meager

supply for the air brake system.

I find it very profitable to myself

and all concerned to keep pump strain-

ers free from all dirt, and especially

valve oil. Since the strainer is for the

purpose of excluding all foreign matter,

and to freely admit air, the air cylin-

der should never be oiled through it, but

through the oil cup which is provided

for that purpose.

A very effective and speedy manner of

cleaning strainers is to blow steam

through them ; the steam loosens any
crust formation due to dust, etc., and

also increases the temperature of any

valve oil that may have been wrong-

fully poured over the strainer, so it will

run freely.

Any air brakeman who will keep the

air pump strainer clean and the meshes

open and the pump in good repair gener-

ally, by well lubricating it and tightening

all leakages of both steam and air, will

save himself much unnecessary work and

trouble, and will also save the railroad

company, that employs him, many pump
failures and consequently engine fail-

ures, which will surely be appreciated

by them. Wirt D. Seeley,

.\. B. Repairman, N. Y. C. Roundhouse.

East Buffalo, N. Y.

Emergency Due to Difference in

Graduating Springs.

Editor:

In the January number of Railway
AND LocoMOTrvE ENGINEERING there ap-

pears an article entitled "Testing High
Speed Brakes," in which the author re-

fers to the undesired quick action.

While we cannot attach too much im-

portance to the condition of the equal-

izing piston, air gauge, condition of

equalizing reservoir connections, the

train line exhaust fitting, and lubrica-

tion for triple valves, there is one point

that may have been overlooked in our

search for the cause of emergency with

service application.

In the F-36 triple valve there is a

graduating spring of 49/iooo-in. wire,

16 coils, 2J4 ins. length, and 29/64 in.

inside diameter, which is considered

strong enough in freight service with

the longer train and larger pipe.

In the passenger service, we are told,

springs in the F-27 and F-29 t-riple

valves back in the train.

It cannot be disputed that the F-36

triple valve will work perfectly if it

and the brake valve are in good con-

dition; but the fact cannot be used as.

an argument in its favor, as it is pos-

sible to make an equalizing piston so

sensitive that the brake on an engine

alone will work in the service applica-

tion with the graduating spring in the-

quick action triple valve, on the ten-

der, removed.

When the F-36 triple valve is usec(

with the high speed equipment, there

is no doubt that slight brake valve dis-

S8
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28

WESTINGHOU.'iE "K" FEED VAI.VE. CLOSED POSITION.

we require a stronger spring, owing to

a shorter train pipe, and on account of

the triple pistons moving faster, more
resistance is required to stop them in

the service position, and a spring of

8/iooo-in. wire, I3}4 coils, 2% ins.

length, and 29/64 in. inside diameter, is

used.

Yet when a locomotive tender is

equipped with an 8-in. brake cylinder in

the high speed service, an F-36 triple

valve is used, and as it is nearest the

engine, it is consequently the first to

be aflfected by slight disorders of the

brake valve, tending to cause undesired

quick action. The iio-lb. train pipe

pressure creates no tendency to move
the triple pistons slower or make them
move more smoothly, yet the weaker
spring in this triple valve is expected

to offer as much resistance to this

higher air pressure as the heavier

orders and leaky train pipes will throw

this triple valve into quick action witli

service application, where, if the lO-in.

equipment were used on the tender,,

quick action would not have occurred.

As we cannot use the F-27 triple valve

with the 8-in. tender brake apparatus,

let us have a heavier graduating spring

for the F-36 when used in the high

speed service, say one of 13 or 14 coils,

and about 65/1000 in. in diameter.

G. W. KlELNN.

Washington, D. C. A. B. Mach't, Penna.

[Experience with undesired quick

action, with which the article our cor-

respondent refers to deals, does not in-

dicate that it is caused by the quick

action triple on the tender, as when the

engine is cut away from the train the

brakes may be applied in service with-

out causing undesired quick action,

using a brake pipe pressure of no lbs.
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The undesired quick action or emer-

gency which is annoying is that had on

long trains which are made up princi-

pally of cars coming in from branch

roads and making up the train on the

through line. Occasionally these cars

have air brake equipment on them over-

due for attention and cleaning. Hence

it is the condition of the triple, and not

its construction, to which particular at-

tention should be directed. It would

be unreasonable to expect a triple valve

to run as long under a brake pipe pres-

sure of HO lbs. without attention as

formerly, when only 70 lbs. pressure

was the maximum used.

The F-36 triple valve has a service

port equal in size to that of the F-27,

and therefore is equipped with the

lighter graduating spring.

—

Ed.]

tion, with intervals between to allow the

slack to run up. When handling trains

on the grade the straight air brake

should not be used unless it is neces-

.^ary.

Example: Holding a train down the

mountain with only the automatic brakes

set, you release the brakes; if after do-

ing so you find there is no jerk to the en-

gine, you should not use the straight

air brake with that train when releasing.

If after releasing you feel a jerk to the

engine by the train, thereafter you

should set the straight air brake cno!it;li

to hold the engine against the train,

and then release the automatic brakes.

When you first release the brakes you

should not leave the straight air set, to

find how your train bunches.

C. R. Pktrie.

Straight Air and Automatic on Grades.

Editor:

Looking over the cause of the most of

the break-in-twos, I desire to call your

attention to a few points about the

straight air brake, etc.

In making a stop with a train while

ascending a grade, even if the grade

be very slight, if the stop is made with

the straight air brake or by just shut-

ting off the steam, the automatic brakes

should be set at once or just a second

before the train comes to a stop; this

is done to keep the slack of the train

from running back and doing damage to

the cars. The automatic brake should

be held set until brakeman has had time

to set enough hand brakes to hold the

rear end of train, if it is intended to

meet a train or remain some length of

time.

The same holds good when on the

mountain with helpers in the train. Al-

though the rear helper man must work

steam until after the train comes to

a stop, he must not be relied upon to

hold the train after the stop is made.

Example : If ascending a mountain the

stop is made by shutting off steam or

by use of the straight air brake, just at

the moment of the stop a heavy appli-

cation of the automatic brakes should

be made, not less than ten or twelve

pounds, and held as above.

In making a stop with a train, if the

engine be equipped with the straight air

brake there will be less danger of dam-

age if the automatic air brakes are well

set first, and just before coming to a

stand, the straight air brake set. Do-

ing this way the train is bunched slow-

ly, when the steam is shut off, and ap-

plication of train brakes made; where, if

the straight air be set first, there is al-

ways some danger of the rear end of

train running up against the engine with

more or less damage to cars. If it is

the intention to make the stop with the

straight air brake alone, great care must

be exercised making very slight applica-

Air Brake Cannon.

Editor:

I have recently gotten up a little de-

vice for removing the air piston off of

the rod of 8-in. and pj^-in. air pumps,

when stripping pump for overhauling.

For a long time I used various screw

devices, all of which were more or less

unsatisfactory. So I decided to shoot

tliem off, and here is a rough sketch of

the gim I use.

Just a common block of machine

;t;.-_fwsr ..flir *

GUN FOR AIR PUMP PISTONS.

Steel, 2'/^x2i^x7^ ins. long; 2\h ins.

holes, sVz ins. apart for 2^ in. bolts;

hole V/i ins. diameter and lYi ins.

deep, with fuse hole drilled through in

center of block to hole for end of pis-

ton rod to slip in. One thimble full of

gun powder, with a leather wad,

rammed in, and some paper if neces-

sary; bolt block up to air piston, put

some powder in fuse hole, heat a rod

and touch off. Piston is removed and

no threads are burred, only set up a

block to keep piston from jumping too

far. Have never broken a piston or

rod, nor pulled out either of the 2^-in.

bolts, and it's quickly and cheaply done.

Geo. C. McDougal,

Air Brake Machinist

Sanford, Fla.

Series of Troubles.

Editor:

Years ago I used to think it was im-

possible for an air brake to fail, but

since I have had more experience I find

I was wrong; Every once in a while

we hear of trains running away on

mountain grades, or of rear end colli-

sions due to air not working, etc.

After the wreck the cars that are left

are generally taken and tested and found

to be O. K. and the engineer generally

has to take all the blame. Now it's all

right to test the cars, but if the trains

were gone over half as carefully before

the disaster as they arc after there would

be less trouble.

But we all have to pay for our ex-

perience. I here wish to give a few

of the troubles I have had. We all

know that air pump strainers will freeze

up in zero weather and air pumps can-

not make air with it stopped up. I had

a train of 60 cars not long ago with or-

ders to pick up five more, picked them

up and started. I did not get far before

I stalled, and air gauge showed the air

pumped up; I went back and found an

angle cock turned on the second car;

I turned it open, and started again, but

the brakes stuck again within a mile,

when I found the angle cock turned

again. I then tied it open with wire

and had no more trouble.

The day has passed when a train

crew of two men can stop 55 loads

of coal on a down grade. I found

that out some time ago when I

pitched over a grade and started to

apply the brakes. I had a very short

train line exhaust, so I applied the emer-

gency at once— I had them going about

fifteen miles miles an hour—and they

ran about that speed for the next half

mile. I called for brakes five or six

times, but meanwhile one of thi train

crew put down a couple of hand brakes,

and the other gave me the high ball.

Finding that the air brakes were gradu-

ally leaking off, the grade getting

heavier and train gaining speed, I got

back on train and commenced to set

brakes myself, finally getting stopped

three miles from the top of the grade.

The cause of this was the angle cock

turned behind the eighth car, train pipe

brace being loose or car allowing the

pipe to vibrate and angle cock to hit

car sill. Some will say if angle cock

turned brakes would stick. I have found

this to be a mistake. Sometimes they

will apply hard enough to stall train,

and at others they will not.

I was stopped by a flag once and

held by a work train twenty min-

utes, and when I tried to stop the

train for a draw bridge I found

that some boys had turned angle

cock some 25 cars back, and the

air in the cylinders behind had leaked

away while standing so long. Another

time I left terminal with short train.

some fifteen cars, and at top of moun-

tain I picked up to thirty, and found that

I could not pump them up. I could not

get any speed on the pump. It would

make about fifty strokes a minute and

that was all. I went through steam

governor, I went through air pump,

could find nothing wrong. .After that
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I sat down on the end of some ties

and cussed awhile, thinking what a fool

I was that I couldn't locate the trouble

with this pump. Alter I found I could

not do any good by cussing, I com-
menced to hunt for the cause again;

this time I found it.

On this class of engines with piston

valves they had put a three way cock

in air pump exhaust pipe, the object

being to turn the air pump exhaust

into cylinders while drifting and keep

them lubricated. This three way cock

was close up under running board, han-

dle was gone, and cock had got -turned,

almost closing exhaust from air pump.

Air hose may freeze up in high alti-

tudes and when cars reach the lower

levels thaw out again. I hear some one

say, "It certainly won't freeze while you

are braking." I know better, as I have

had it to do so.

pump strainer close under running

board. I laid down and examined suc-

tion and found a newspaper up against

strainer, cutting off all air. Another

case where if damage would have result-

ed, air on engine and cars would have

been found O. K. I understand that the

Economy steam heat apparatus has a

three way cock in air pump exhaust. I

would advise all brother engineers to be

careful that these cocks are in good

shape. Another trouble I find: it is no

use to stick up bulletins how many re-

tainers to turn up; the greatest trouble

I find is how are you going to make
them do it? Buster Brown.

Torque and Power.

The torque of an electric motor is

the pounds pull developed at the cir-

cumference of a wheel or drum 2 ft. in

diameter secured to the armiture shaft.

MAKING A KILI,. I.I.ME ROCK RAII.KOAD.

One more, then I quit for the

present; I get tired writing. I was
running along across a level with some
60 loaded cars; it was night, and
just moderately cold. I had the air

fully charged up, as shown by gauge.

After awhile I noticed that the train

line was leaking away from me very

slowly at the rate of a couple of pounds
a mile. I lapped brake valve and noticed

the amount of train line leakage; it was
very little. I gave pump a little more
steam, no difference. I went out on run-

ning board and listened to air pump; it

was working a little fast, and as square

as a dollar. It was not cold enough for

air pump strainer to freeze up. I knew
its air inlets were not gummed up. Now,
what was the trouble? If I stopped,

there was the conductor ready to turn

in engine failure; if I went ahead I

would meet a flag or hind end. Well,

I'll tell you the trouble. On these en-

gines a hole is cut through running

board, and the air cylinder of air pump
is let half way through: thi? throws air

It is practically the weight a motor so

arranged could pull up out of a well

with a rope, and is measured in pounds.

Power is the rate of using torque.
" The relation," says a writer in

the "Electric Magazine," "may be il-

lustrated by imagining a cable wound
round a drum 2 ft. in diameter and used

to hoist a load without the use of inter-

mediate pulleys. The tension of the

cable corresponds to the torque. If the

tension is 330 lbs., and the speed 100 ft.

per minute, work is being done at the

rate of 33,000 foot pounds per minute,

and that is i H. P. If the load is sta-

tionery, the torque may be the same,

but no power is developed. With a giv-

en torque, power is proportional to

speed, and at a given speed power is

proportional to torque."

Elsewhere work has been defined as

pressure or pull acting through dis-

tance, and power is the rate of doing

work. Work is expressed in foot-

pounds and power in foot-pounds per

minute, or second, as the case may be.

When power is spoken of, the time cle-

ment is always understood to be

present.

Gasoline Inspection Car for Railroads.

George H. Webb, chief engineer of

the Michigan Central, made an inspec-

tion trip early this year over his sys-

tem with a gasoline car, made especially

for railroad work. The data showing
what was accomplished with this car are

interesting.

The total distance traveled was 4,347

miles, and the total amount of gasoline

used was 231 gallons, or an average of

19.7 miles per gallon of gasoline. The
records show that on the run from Jack-

son to Allegan, a distance of 175 miles,

round trip, only 7l4 gallons of gasoline

were used, or"23.3 miles per gallon. The
total cost per mile, including lubricating

oil, battery cells and everything except-

ing wages of man in charge, was niiie-

tenths of a cent.

This gasoline car has its advantages

also because of its ability to attain a

high speed and maintain it on a long

run. The trip from Marshall to Allegan,

66.4 miles, was made in one hour and 40

minutes, or at the rate of 40 miles per

hour. The distance from Tekonsha to

Harris, 29 miles, was made in 45 min-

utes, and the best run of the entire trip

was made from South Haven to Kala-

mazoo, a distance of 39.6 miles, in 45
minutes, or at the rate of 52.94 miles

per hour.

Valley of the Sacramento.

What has been called the empire of

the Sacramento valley is inviting the

attention of home-seekers, as well as

tourists, to a great extent, and the pub-

lication at this time of a booklet by the

Southern Pacific, descriptive of the re-

gion, is opportune. It consists of 112

pages, 5x7, finely illustrated, and it has

been brought up to date in a painstak-

ing manner.

In addition to the descriptive portion,

the writer, Mr. A. J. Wells, has given

valuable chapters on the subjects of "A
Great Empire and a Great Oppor-

tunity," "Why Is the Valley Not Dense-

ly Settled?" "Cash Value of Climate,"

and "Social Life." A chapter of espe-

cial interest at this time, in view of the

reclamation work of the State and gen

eral government, is that on "The Deltn

Lands of the Sacramento," illustrated

with a map of the region. Tourists

will be specially interested in the pic-

turesque scenery of Lake Tahoe, the

Sacramento river, and the region- of

Mount Shasta.

To sum up, the region has been

described by a few verses taken

from Deuteronomy. They are 7.

8 and g of the eighth chapter. The
illustrations are excellent, made from

photographs specially taken. The book
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will be stnt to any address by the

Southern Pacific, on payment of ten

cents. If you desire a copy, write to

431 California street, San Francisco, Cal.

M., K. & T. Balanced Compound.

The Missouri, Kansas & Texas Rail-

way System recently secured some pas-

senger power from the Baldwin Locomo-
tive Works. The road is familiarly

'Called by a nick-name, made from its

two last initials, and, as the balanced

compounds which we illustrate haul

fast trains, they may appropriately be

called the Katy fliers.

The cylinders are 15 and 25x26

Ins., and the diameter of the six

driving wheels is 68 ins. The high

pressure pistons drive on the lead-

ing axle, which is cranked, while

the low pressure pistons drive on
the outside of the main wheels in

carry equalizers which in.iblr the

springs to be placed between the upper

and lower frame bars, and between the

wheels, all of which are flanged. The
connecting and side rods are made in

I-section, and the side rods have solid

ends. The butt end of the main rod

is forked and the brass is secured with

keeper and taper key.

The boiler is of the wagon lop type.

The pressure carried is 220 lbs. The
lubes are 2 ins. in diameter and there are

299 of them, each 16 ft. long. This gives

a heating surface of 2,493.6 sq. ft.

and with the 160 in the fire box
gives a total of 2,654.2 s(|. ft.

The grate area is a little over 28j4 sq. ft.

The boiler measures 60 ins. at the smoke
box end. The second course is the gus-

sctt and at its back circumferential seam

the boiler is 71 ins. diameter. The roof

is level, but the crown sheet slopes up

xio ins. Wheel base—Driving, 13 ft. 6 int.;

loial engine, 27 ft. 7 ins.

W'figlit—On driving wheels, 123,120 Ihs.; on
trucl<, 49,250 lbs.; total engine, 172,370 lbs.

Tender—Wheels, diameter, 34 ins.; journals, s'/i

ins.XIO ins.

Service

—

I'assenger.

Backing Out a Plug.

Red lead is a good thing (or certain

purposes, but concerning the making of
pipe joints. Graphite says: "Never a

good practice, and to-day a very bad
one, is that of fitting pipes with red

lead. Dixon's Graphite Pipe Joint

Compound cannot 'set,' will not weld
a joint, never allows a bit of a leak

or rust in its presence, and makes
changes in piping possible without

wholesale destruction."

We have found that the best way to

keep boiler washout plugs tight and yet

easily removable at all times was to

MISSOURI, KANSAS &
W. O'Herin, Siiperintendeut of Machinery and Equipment.

TEXAS TEN WHKEI, ENl.INE.
Baldwin I^ocoraotive Works Builders.

the usual way. The low pressure pis-

ton rod is very long on account of the

position of the cylinders and the cross-

head moves back and forward near the

open end of the guides. The high pres-

sure piston rod and guides are made ac-

cording to the usual practice. The low

pressure arrangement is for the purpose

of securing a satisfactory position for

the cylinders. The inain valves are of

the piston type 16^ ins.; it is, therefore,

I'/i ins. larger than the high pressure

cylinder in diameter. The valve cham-
ber is placed in the saddle casting

above the frame and the valve is actu-

ated by indirect motion, the eccentrics

being on the main driving axle. The
valve is so arranged that it is outside

admission for the high pressure cylin-

der and inside for the low.
The driving spring arrangement is an

overhung spring above the leading pair

of drivers and the other driving boxes

2 ins. toward the front. The back sheet

is not perpendicular, but leans forward

about 22 ins. at the top.

The tender has the usual steel frame,

and the tank, which is of U-shaped plan,

has a capacity of 6,500 gallons of water

and carries 8 tons of coal. The weight

of the engine and tender is about 290.000

lbs. Some of the principal dimensions

are given below

:

Boiler—Thickness of sheets, 11/16 in. and H in.;

working pressure, 220 lbs. ; fuel, soft coal

;

slaying, radial.

Fire Box—Material, steel; length. loSJi ins.;

width, 4iii ins.; depth, front, 6S'^ ins.; back,

66yi ins.; thickness of sheets, sides, ^ in.;

back, }i in.; crown. J^ in.; tube, H in.; wa-

ter space, front, 4 ins.; sides, iVj ins.; back,

3y2 ins.; heating surface, 160.6 sq. ft.; tubes,

2493.6 sq. ft.; total, 2654.2 sq. ft.; grate

area, 28.6 sq. ft.

Driving Wheels—Journals, front. 10 ins.xio^

ins.; other 9 ins.xi: ins. Engine truck

wheels—diameter, 30 ins.; journals, 5H ins.

coat them with tallow and graphite.

That was, of course, in the days when
tallow could be had on a railway.

Graphite was the main thing and the

tallow was used simply as a vehicle to

hold the graphite, and, by the way, a

lot of graphite was wasted getting it

"where it would do most good," be-

cause after the plug had been coated

with tallow, the flake graphite was dust-

ed over it and smeared around the plug.

The modern way is to use a compound
with the graphite already mixed in.

It is a sad sight to see the "square"

of a 'washout plug wrung off and the

plug in as tight as ever, for the next

act in the washout drama is generally

a resort to a cape chisel and hammer
in order to back out a plug which has

got the idea that it is part of the boiler.

Graphite seems to make a boiler plug

understand what is taking place on wash-

out day and act ac-cordingly.
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Science Applied to Car Design.

The dictionary meaning of the word

science is knowledge classified and

made available in work, life, or the

search for truth, and nowhere is sci-

ence better applied than when it results

in the intelligent designing' of passen-

ger car details, and the production of

4$ persons, the advantageous use of the

floor space of the side door car is at

once apparent. The seats are arranged

back to back, four people being on each

"bench" across the car. This arrange-

ment provides a door for the entrance

01 the exit of every group of eight. The
average length of stops on the Illinois

ILLUMINATED DOOR I'tlLI,, SULLIVAN SIDK DOOR CAR,

a vehicle in which comfort and utility

are happily combined. Such is the Sul-

livan side door car, used in suburban

traffic on the Illinois Central Railroad.

The car is too well known to require

minute description here, but several new
features have been introduced which,

though they may appear small to the

hurrying public, yet help to swell the

sum of details in which classified knowl-

edge has been made available in the

work.

This steel frame passenger coach, the

design of which has been worked out

by Mr. A. W. Sullivan, general manager
of the Missouri Pncitic, and Mr. Wm.
Renshaw, superintendent of machinery

of the Illinois Central, is par ex-

cellence, the side door car. It

Central suburban trams, with these cars

is said to be 7 seconds. The Boston

Elevated, with side doors in the center

ot the car, 17 seconds, and the New
York subway, with end door cars, 30

.'cconds.

When an Illinois Central train draws

\ip at a platform, the whole of one side

practically becomes available for en-

trance and exit, and the time occupied

at stations is thus reduced to its very

lowest terms. This is a factor of the

greatest importance, because on a block

signalled line, where quick stops and

rapid acceleration has been provided

for and where short headway between

trains is a rule, the ability to handle the

living load at stations becomes practi-

cally the capacity limit of the road.

DOOR CLOSING MECHANISM ON ILLINOIS CENTRAL CAR.

has 12 openings on each side, as

well as the usual vestibule entrances

and end doors. The seats are arranged

so that there is an aisle down each side

of the car, and there is comfortable ac-

commodation for 100 people. When this

is compared with cars which seat only

stepping across the gap is thereby in-

creased. It thus appears that the loop

which may be considered a good ter-

minal from a train operating standpoint

is most objectionable when combined
with a station platform, as it then prac-

tically debars the road from the use of

cars which would greatly reduce the

time consumed at stations.

One of the new features, and one
which at night would strike an observer

of these side door trains, is what ap-

pears to be an illuminated door pull on
each door. This effect is produced by
the light inside the car shining through

a glass plate, which forms the partition

between the outside and the inside de-

pression for the fingers. The doors

have to be opened by the passengers,

but they are shut by the guard. Inside

the lighted car any sort of a door pull

can be seen, but from the outside, the

edge for the fingers to catch being sit-

uated in the dark solid portion of the

I

^p!-ltgt»g

V--'. :-.;•.- .;

.-•. t

The objection to the use of the side

door car in the New York Subway and

other similarly constructed roads is that

platforms, beside sharply curved track

or at loops, present too great a space at

the center or at the ends of the cars, and

the danger of accident to passengers

DETAILS OF EDGE OF DOOR
AND DOOR STOP.

door actually shine out conspicuously,

and no time is lost hunting for the han-

dle. The door pull is 6 ins. long, i in,

wide and about % in, deep at the side

on which the passenger pushes to open

the door. As the guard always closes

the door, the pull is made with an edge

va in. wide for the fingers of anyone
who insists on helping the guard.

The door itself, while opened by the

passengers and closed by the guard, for

reasons which will presently appear, is

always locked and unlocked by the

guard. The arrangement by which this

is done consists of three hand wheels

about 20 ins. in diameter, placed near

the roof, one on each side at the ends

and one in the middle. Any of these

wheels is made to operate each its own
pinion, which gears into a rack, and so

moves a long rod which passes over the

car doors, and this rod carries, for each

one, a lug, which engages with a bump-
er fastened to the top of every door.

The reason the passengers are com-
pelled to open the doors is for the pur-

pose of saving the unnecessary door
opening at any of the sections or com-
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partnicnts wlicre no one gets in or out.

The shutting of open doors and the

locking of all by the guard is for the

purpose of having a positive action

made to insure safety. The locking is

accomplished very simply, by means of

a ratchet and pawl put upon the shaft

of the center vifheel. The pavifl drops

by gravity and is raised by levers and

rods operated by a treadle, placed near

where the guard usually stands. The
lock is therefore positive in its action

and never misses taking hold.

A very ingenious feature connected

with this door is that while it closes

tightly enough to exclude drafts of air,

lain or drifting snow, it does not come
lip so violently when being shut as to

strike an unyielding blow on any one

unfortunate enough to be cauglit in the

we have just spoken, it may be observed

that in the head of what we have called

the door-shutting lug, there is a device

something like a push button, and this

comes in contact with the bumper. It

is, in fact, a small, hollow cylinder filled

with a spiral spring, and this arrange-

ment takes up any shock which might

be caused when the lug and bumper
come together. It also enables the door

to be pushed back one inch from the

stop after the door has been closed and

locked. Taken in connection with the

rubber nosing on the door edge, it is

l>ossibIe to draw out a portion of one's

garment, containing a pocket, if caught

between door edge and stop, and to do

so even if the pocket had in it a small

parcel. In fact, a brake chain might be

drawn through with this door closed

iiig signal unless every door 011 the train

is closed and locked. The doors are

electrically connected, in series, and
each car is provided with a few cells of

dry battery, the circuit being made by
contact of the doors when closed, and
broken when they are opened. The wir-

ir!g and connections, though exceeding-

ly simple, arc most cfTectivc. The cable

ends joining the cars have their ends

secured in sockets mounted convenient-

ly beside the air brake hose. The St.

Louis Car Co. now have the right to

build these cars.

Altogether, the cars have maximum
seating capacity, their use has mate-

rially reduced station stops, and pre-

vented jostling and crowding of the

passengers. The hand door pulls are

visible from the outside on the darkest

SUBURBAN SIDE DOOR CAR USED ON THE ILI,INOIS CENTRAI,.

doorway. In the first place the edge of

the door is covered with rubber nosing,

made in the form of the letter U, and

when the door is shut this beds in a

sliallow groove in the door stop. There

is about half an inch of compression yet

left in the rubber, if we may so say, and

this is available in case of emergency.

For inS'tance, if a passenger had the end

of his coat caught between door edge

and stop, he could still very easily draw
it out after the door had been locked.

The bumper on the top of the door,

which the door-shutting lug strikes

against, is made with a broad base and

is placed in the center of the door so

that when pressure is applied to it the

door moves at once and without tilting

or shaking. The hidden edge of the

door is covered with plush, which

niakcs it airtight when shut.

As a further aid to the unfortunate

passenger with coat caught, of which

and locked if one end of the chain was
beyond the edge. The door would close

up on each vertical link, yet yield suffi-

ciently to let the horizontal links

tlirough. A careless pa.ssenger with

coat caught in the doorway cannot be

held a tight prisoner, but may free him-

self with but slight exertion.

The ingenious way in which the de-

tails of the doors have been worked out

have secured a method of operation by

which only the doors which are actually

required are opened, and when closed

th.ey make a yielding though draught

proof joint on the stop which does not

grip loose clothing. The doors when
shut are securely locked so that no one

can get in or out, nor can the doors

open by accident.

A still further safety feature used on
these cars consists of an electrical ar-

rangement whereby it is impossible for

any guard on the train to give the start-

night. The doors, while closing tightly,

will not grip or permanently hold loose

portions of clothing. The doors lock

securely and the motorman or engineer

cannot be given the signal to start until

every single side door throughout the

whole train is shut and locked. Thus
science, like patience, has had her per-

fect work.

Increase of Pay on the B. & M.
An increase of pay and a reduction in

the hours of labor have been given by

the Boston & Maine Railroad to its

conductors, trainmen and yardmen. The
increase in wages amounts to from 10

to 15 per cent. The company makes
eleven hours constitute a day's work
where twelve was the schedule, and ten

where eleven was the rule. The pay of

conductors will now be $3.50; through

freight train men, $2.23 ; local freight

men, $2.50, and yardmen $2.40 for day

service and $2.50 for night service.
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Tractive Effort of a Geared Engine.

A correspondent writes asking us to

give the rule for calculating the tractive

ctTort of an ordinary simple locomotive,

and also that for a geared or Shay loco-

motive. We have often printed the trac-

tive power rule, but for the benefit of

those to whom it is still new, we may
say, multiply the diameter of the cylin-

der in inches by itself, or, in other words,

square the diameter of the cylinder and

multiply the product by the stroke in

inches, multiply the result by 85 per cent,

of the boiler pressure in pounds, and

divide by the diameter of the driving

wheels, also given in inches. The quo-

tient is the tractive effort in pounds.

The formula for calculating the trac-

tive power of a Shay locomotive as given

by the Lima Locomotive & Machine

Company is a follows:

(PXsXi.SXPXG
T =

DXp
where d is the diameter of the cylinder

and s is the stroke, both in inches; P is

the mean effective pressure, which the

Lima people take as 75 per cent, of the

boiler pressure. G is the number of

teeth in the gear rim, and p the number

of teeth in the pinion. The constant 1.5

is introduced because there are three

cylinders used.

The formula is similar to that for an

ordinary simple engine with the excep-

tion of the constant 1.5.. and the geai

ratio, which for the large Shay locomo-

tive is about 2 to i. The Master Me-

therefore, do not appear as sepa-

rate figures in the rule. The ordinary

tractive effort formula when written out

in full, and as it is logically constructed,

becomes: area of the cylinder, multi-

plied by twice the stroke, multiplied by

two, for the pair of cylinders, multiplied

by the M. E. P.. divided by the circum-

ference of the driving wheel. In mathe-

matical form the equation stands

:

^ X 78S4 X2XiX2XP
T=

D X 3.1416

In this fraction, as will be seen, the

figures cancel out entirely, and leave the

letters. In the formula for the Shay en-

gine the cancellation will leave a con-

stant of 1.5 for the three cylinders.

The engine shown in the illustration

was built for service on the Denver &
Rio Grande, though it bears the initials

of Rio Grande Western, which is one of

that company's leased lines. This gear-

ed locomotive has cylinders 14^x15 ins.,

40 in. driving wheels, 200 lbs. boiler

pressure, ratio of 2 to i between gear

and pinion, and its calculated tractive

power is about 35.479 lbs.

neat pasteboard receptacle, and the act of

putting it in this little case is called

boxing the compass in the Smooth-On
Company's office. Write to them to box
the compass for you.

There is a manufacturing company

over in Jersey City, N. J., which have re-

cently issued a neat little reminder of

their existence, or whatever you like to

call it. In order to compass the end

they have in view, they are issuing to

their numerous friends and well-wishers

a souvenir in the shape of a pocket com-

C.EAREU LOCOMOTIVE FOR THE RIO GRANDE WESTERN.

chanics' Association use 85 per cent, of

the boiler pressure as the mean effective

pressure in the cylinders, and this has be-

come the accepted practice. The Shay

locomotive builders take 75 per cent. 01

the boiler pressure for their M. E. P.,

and this may possibly be nearer actual

fact on the average than the M. M.

rule.

In the formula for the geared loco-

motive we referred to the constant 1.5

being introduced, because there were

three cylinders. In the formula for the

tractive effort of an ordinary simple en-

gine the constants for the number of

cylinders and the number of strokes

in one cycle, are also used, but

they happen to cancel out, and.

pass, about iJ4 '"S. in diameter, the

needle of which points to the north,

while the whole thing points to the

Smooth-On Company. Their idea is that

with the aid of this compass, if you are

in a sea of troubles, you can steer your

course smoothly on to their cements,

gaskets or packing. These are three

good points on the back of the souvenir,

while, as you know, there are, of course,

32pointson the face of the compass. The
curious part about it all is that if you

set your course by any of the three

points on the back, the company will be

be able to trim their "sales" to suit the

favoring gale, and all hands will be on

deck. The souvenir, which has a glass

bottom and nickel rim. is mailed in a

Line Clear for 1906.

A calendar which may be described in

almost the words of poet Keats as "A
thing of beauty and a joy forever," has

been issued by the Union Switch &
Signal Company, of Swissvale, Pa. It

is, in fact, a colored picture measuring

14 ins, wide by 21 ins. high and repre-

sents a passenger train drawn by a mod-

ern 4-6-0 engine bowling along the down
line of a double track road, and just

about to pass a Union electric sema-

phore signal.

The scene is taken from an actual view

of an installation on one of the large

railroads running into New York and

represents the train proceeding along

the bank of a beautiful river backed in

the purple distance by the highlands

through which the river flows. The
semaphore marks the beginning of a

block governing the up track and the

circular column carrying the signal arms

is in the immediate foreground of the

picture. The home and distant blades

have, therefore, their reverse sides to-

ward the spectator and are made of

celluloid colored yellow. The home

blade has the standard square end with

the usual black line painted near its end,

and the distant arm below it has the

fishtail end and the black chevron to

match. Both the signal arms are mova-

ble and the spectacles for each shows

the green "proceed" color, and the

home has the red for a positive

stop. The distant signal shows also

the green light for proceed and the

distinctive tawny caution light, now
recognized as standard practice. The

middle "eye" in each spectacle provides

for any possible sag in the semaphore

arms, so that no ambiguity in the indi-

cation given can occur.

The calendar is a perpetual one and

is regulated from day to day by moving

the edges of three little cardboard disks

which show the day of the week, the

day of the month and the name of the

month. Thus the calendar correctly in-

dicates the date, and, like the signals by

the river side, there is no ambiguity in

what they show. A few facts about sig-

nals and some figures concerning the

company's work are given, and the

whole forms a useful and artistic cal-

endar which, like the signal installation,

does not grow old with the march of

time or with the passing of trains. Write

to the Union Switch & Signal Co. and

ask them for the calendar, if you want

to make a signal success of keeping

track of the days as they come and go

on your life line.

I
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Of Personal Interest.
Mr. W L. KuUugy. m.•l^lc^ iiicchanic

of the Pcre Marqiicltc, lias had his of-

fice moved from Grand Rapids to De-

troit, Midi. He has been placed in

charge of the car department in addi-

tion to his duties as master mechanic.

Mr. A. VV. Johnson has been appoint-

ed general manager of the Ntw York,

Chicago & Si. Louis, with headquarters

at Cleveland. O. lie has been with this

road for over twenty years, during the

last twelve of which he lias been gen-

eral superintendent of the road. Mr.

Johnson is a Bostoniaii by birth and is

a graduate of the Massachusetts Insti-

tute of Technology. His first railroad

work was as clerk and draftsman in the

office of the general .superintendent of

the Pittsburgh, Cincinnati & St. Louis,

A. W. JOHN.SON.

and later on he became assistant engi-

neer of that road. In January, 1882, he

accepted the position of chief engineer

of the Toledo, Delphos & Burlington,

and not long after he took the superin-

tcndency of the Leavenworth, Topcka &
Southwestern. In 1884 he went to the

Nickel Plate as division engineer, and
his progress on that road has been one

of steady advancement ever since, hav-

ing held successively the positions of

division superintendent, general superin-

tendent and now general manager.

Mr. W. B. Ott, assistant engineer of

motive power of the Pennsylvania, at

Buffalo, N. Y., has been transferred to

Altoona. Pa., in a similar capacity.

Mr. John T. Flavin, assistant master

mechanic of the Indiana. Illinois &
Iowa, has been appointed master me-
chanic of the Indiana Harbor also, with

headquarters at Kankakee, III.

Mr. O. P. Hiltabiddle has been ap-

l)nintcd master car builder of ihe South-

ern Indiana, wiili luMdquarlers at Bed-

ford, Ind.

,\lr. C. VV. Cross, master mechanic of

the western division of the Lake Shore

& Michigan Southern, has Ijccn appoint-

ed to the newly creatid position of mas-

ter of apprentices.

Mr. James C. McCarty has been ap-

pointed mas er mechanic of the Lak"

Shore & Michigan Southern, with head-

(|uarlcrs at h'lkhart, Ind. .

Mr. C. II. Quereau has been appoint-

ed superintendent of electrical equip-

ment of the New York Central, and will

have charge of all electrical rolling

stock on that road. lie was fortnerly

engineer of tests of ihe N. Y. C. at

West .\lbany.

Mr. A. W. Byron has been appointed

assistant master mechanic of the Penn-

sylvania, with headquarters at Olean,

N. Y.

Mr. W. N. Cox, superintendent of the

Atlanta & West Point, has been ap-

pointed superintendent of transportation

and machinery of the same road, with

headquarters at Montgomery, Ala., and

the office of superintendent has been

abolished.

Mr. W. C. Dailey, of Pueblo, Colo.,

formerly connected with the Union Pa-

cific, has been appointed roundhouse

foreman on the Missouri, Kansas &
Texas, at Smithville, Tex., vice Mr. II.

Kistner, transferred.

Mr. Floyd Dick Richason, an engi-

neer on the Panhandle, has been pro-

moted to be assistant road foreman of

engines of the Logansport division of

the Pittsburgh, Cincinnati, Chicago &
St. Louis Railway. He has been run-

ning an engine on that division for a

number of years. Mr. Richason's head-

quarters are at Logansport.

^Ir. Henry J. Beek, road foreman of

engines on the Reading, has been pro-

moted to general locomotive inspector.

The position is a new one on that road.

Mr. J. T. Sheahan has been appointed

master carpenter of the Wabash, with

office at Moberly, Mo., vice Mr. James
Stannard, resigned.

Mr. George W. Strattan. master me-
chanic for nearly 35 years of the Penn-
sylvania's machine shops at Altoona. has

been retired on a pension, having at-

tained the age limit of 70 years. His fel-

low employees gave a banquet in his

honor.

Mr. G. M. Miller, formerly traveling

engineer of the Ferro-Carril Interna-

tional, has been appointed traveling en-

gineer of the Chihuahua division of the

Mexican Central, with headquarters at

Chihuahua, Mex.

Mr. W. H. Marshall has been elected

president of the American Locomotive

Company and leaves the general man-
agership of the Lake Shore & Michigan

Southern to accept the position. He
has had a wide and varied experience

and has held positions in the motive

power and the operating departments

of several large railroads. Mr. Marshall

was in former years well known in tech-

nical journalism and was connected with

one or two railroad papers in New
York and Chicago, and in May, 1897.

he left the editor's desk and entered the

service of the Chicago and North-West-

ern as assistant suixTintendent of mo-

\V. H. MARsH.^LL.

live power. Two years later the Lake
Shore & Michigan Southern offered

him the position of superintendent of

motive power. That company, recogniz-

ing the fact that a successful motive

power superintendent has in him the

qualifications which go to make up the

equipment of an efficient operating offi-

cer, transferred Mr. Marshall to the gen-

eral superintendent's chair in 1902, and
the following year advanced him to the

position of general manager. The pas-

senger 2-6-2 engines, known on the Lake
Shore as Class J, were designed by Mr.
Marshall while in charge of the motive

power of that road. These engines were
probably the first to be built with boil-

ers having 19 ft. tubes, and altogether

their general design marked an advance
in locomotive practice in this country.

The American Locomotive Company are

to be congratulated on having secured

the combination of motive power and
executive ability which is represented in

Mr. Marshall's progress.



130 RAILWAY AND LOCOMOTIVE ENGINEERING Marcli, 1906.

Mr. Thomas Madigan, formerly round-

house foreman at Manchester on the

Lehigh Valley Railroad, has been pro-

moted to the position of master me-

chanic on the same road, with headquar-

ters at Buffalo, vice Mr. J. H. Williams,

transferred.

Mr. W. G. Hovey, who has recently

been appointed construction manager of

the General Railway Signal Co., was

born in Maine in i860. He entered the

railway service in 1889 on the N. Y.,

N. H. & H. as a lineman in the Signal

Department. In 1890 he went to the

Hall Signal Co. as foreman of installa-

tion, and tuo years later was made gen-

eral foreman of installation. In 1892 he

became superintendent of signals on the

Chicago & Northwestern. In 1900 he

joined the Taylor Signal Co. as superin-

tendent, and later was appointed their

eastern agent, afterwards being appoint-

ed resident manager of the General Rail-

way Signal Co., upon the acquisition by

the latter company of the business of the

Taylor and Pneumatic Signal companies.

Mr. Henry M. Sperry, until recently

consulting signal engineer of the Hud-

son Companies, has been appointed resi-

dent manager of the General Railway

Signal Company, with headquarters in

New York. Mr. Sperry was for a num-

ber of years connected with the Union

Switch and Signal Company and brings

to the service of the company he has

just joined the ripe experience of many

years of practical work. He is con-

sulting engineer of the Kinsman Block

Signal Company, of New York.

Mr. William J. Leiby has been ap-

pointed road foreman of engines of the

Reading and Wilmington and Columbia

Divisions of the Philadelphia & Reading

Railroad, vice Mr. H. J. Beck, assigned

to other duty.

Mr. Sheldon E. Bent has become con-

nected with the track department of the

Railway Appliances Company of Chicago.

He is a railroad man having large ac-

quaintance, having been located in Mex-

ico the last six or seven years as su-

perintendent of transportation of the

Oceanic of Mexico and as general su-

perintendent of the Vera Cruz & Pacific.

He was at one time superintendent and

then purchasing agent of what is now a

part of the Brookfyn Rapid Transit Co.

Mr. I. B. Thomas has been appointed

master mechanic of the Pennsylvania

Railroad shops at Altoona, Pa., vice

Mr. G. W. Strattan, resigned.

Mr. J. H. Williams, formerly general

foreman of the Buffalo shops of the Le-

high Valley Railroad, has been appoint-

ed master mechanic of the Wyoming di-

vision, with office at Coxton, vice Mr.

Chas. Wilson, resigned. With this change

ttie master mechanic's office moves from

Wilkes-Barre to Coxton so as to have

«hat officer on the main line and in

close touch with the maintenance of

the heavy freight power which runs

over the short line through Wilkes-

Barre.

Mr. H. L. Hungerford has been ap-

pointed superintendent of the Little Rock

terminals of the Missouri Pacific, in

place of Mr. J. W. Dean, transferred.

Mr. Hungerford's headquarters are at

Argcnta, Ark.

Mr. B. G. Fallis has been appointed

superintendent of the Illinois division

of the Missouri Pacific, with headquar-

ters at Chester, 111.

Mr. A. J. Alexander has been ap-

ponited superintendent of the Arkansas

division of the Missouri Pacific, with

headquarters at Little Rock, Ark.

Mr. F. W. Green has been appomted

superintendent of the Memphis division

of the Missouri Pacific, with headquar-

ters at Wynne, Ark.

Mr, J. W. Dean has been appointed

superintendent of the Central division of

the Missouri Pacific, with headquarters

at Van Buren, Ark.

Mr. Frank E. Christy has been ap-

pointed roundhouse foreman of the Buf-

falo & Allegheny division of the Penn-

sylvania, with headquarters at Pitts-

burgh, Pa.

Mr. E. L. Fraser has been appointed

assistant roundhouse foreman of the

Pennsylvania, with headquarters at Al-

toona, Pa.

Mr. W. P. Chrysler has been ap-

pointed master mechanic of the Chicago

Great Western, with headquarters at

Oelwein, la.

Mr. J. E. Chisholm has been ap-

pointed general master mechanic of the

Chicago Great Western, with headquar-

ters at Oelwein, la.

Mr. J. B. Yohe, formerly general su-

perintendent of the Pittsburgh & Lake

Erie, has been appointed general man-

ager of the same road, with headquarters

at Pittsburgh, Pa.

Mr. Daniel J. Malone, master me-

chanic of the Oregon Short Line in Salt

Lake, has been transferred to the Ogden

shops of the Southern Pacific, to suc-

ceed E. M. Luckett, resigned.

Mr. J. R. Alexander, car and steam

heat inspector, has been appointed gen-

eral road foreman of engines of the

Pennsylvania, with headquarters at Al-

toona, Pa.

Mr. William Elmer, Jr., has been pro-

moted from assistant engineer of motive

power of the Pennsylvania, at Altoona,

to be master mechanic of the Pittsburgh

machine shop of the same road.

Mr. L. E. Hassner, general foreman

of the Illinois Central, at East St. Louis,

has been appointed master mechanic of

the same road, with headquarters at

Clinton, 111., vice M. J. McGraw, re-

signed.

Mr. M. J. McGraw, formerly master

mechanic of the Illinois Central, at Clin-

ton, has been appointed master mechanic

of the Missouri Pacific, with headquar-

ters at Fort Scott, Kan.

Mr. W. C. Smith, master mechanic

of the Missouri Pacific, at Fort Scott,

has been transferred to Kansas City, to

succeed William Naughton, resigned.

Mr. G. G. Davis has been appointed

general foreman of the car department

of the Cleveland. Cincinnati, Chicago &
St. Louis, vvnh headquarters at Indian-

:i|inli';, Ind.

Mr. Robert McMeen has been ap-

pum'.ed road foreman of engines of the

Lake Erie & Western, with headquarters

at Tipton, Ind.

Mr. W. E. Preston has been appoint-

ed shop foreman of the Seaboard Air

Line, with headquarters at Hamlet, N. C.

Mr. H. S. Mored has been appointed

traveling engineer on the main line of

the Chicago, Burlington & Quincy, be-

tween Galesburg, III., and Ottumwa, la.,

with headquarters at Burlington.

Mr. Geo. Herren has been appointed

master mechanic of the Montana division

of the Great Northern.

Mr. G. S. Allen, division master me-

chanic on the Philadelphia & Reading,

at Tamaqua, Pa., recently celebrated his

golden wedding. He began his career

as a railroad man on the Little Schuyl-

kill branch in 1854 and has been with

the company ever since. He has been

employed in various capacities and ran

a locomotive for some years. He learn-

ed the machinist trade at the old Carter

Allen shop, now the Vulcan Iron Works,

at Tamaqua. Since 1871 Mr. Allen has

held the position of master mechanic of

the company's shops at Tamaqua, where

he was born, and where he has lived

all his life. His grandfather was Capt.

George Wadlow Allen, of the British

navy, and his father also served in the

Royal navy before coming to America.

On the anniversary Mr. and Mrs. Allen

were the recipients of a present in the

shape of a gold set of tableware from

the officials of the Shamokin division

and the foremen in the shops.

Mr. Wilber H. Traver, connected with

the Rand Drill Co. for 12 years as man-

ager of the Chicago territory until the

consolidation of the Ingersoll-Rand com-

panies, after which time he was manager

of the railroad department, with head-

quarters in Chicago, has now severed his

connection with the Ingersoll-Rand Com-

pany. Mr. Traver has accepted service

with the Chicago Pneumatic Tool Co.

as manager of the mining and contract

department. He will devote his time and

attention principally to the sale of air

compressors, rock drills and mining ma-

chinery. Mr. Traver was for years an
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Old-Timer
Talks No. I

Now it's pos-

sible to avoid

all hot crank

pins or bear-

ings, groan-

ing cylinders,

troublesome
valves, and

the like. It's

just a simple matter of

treatment.

When there's a groan-

ing or squealing or heat-

ing-up, you can know for

certain that the treatment

ain't right. Bearings and

pins always behave if you

feed 'em as you should.

Add a little of Dixon's

Graphite to the oil and see

how the hot bearings or

pins cool off,

every time.

And don't

think you can

fool 'em with

"just as good"

graphite—
Dixon's Pure

Flake is what they "call"

for and insist on.

Course, "an ounce of

prevention is better than

a pound of cure." If

you'll use Dixon's Pure

Flake regularly, friction

troubles will leave you

for the other fellow.

My advice is to write the Dixon
people for sample No. 69-C

Joseph Dixon Crucible Co.

Jersey Cily, N. J.

official in Ihc mechanical department of

I he Santa Fc and was known as a great

hustler.

Mr. George Dickson has been ap

pointed master mechanic of the Chicago,

Cincinnati & Louisville, with headquar-

ters at Peru, Ind.

Mr. C. H. Morrison, formerly signal

engineer of the Erie, has been appointed

acting electrical engineer, with headc4uar-

ters at New York.

Mr. J. N. Mallory, formerly in the

departint'nt of tests of the New York

Central, has been appointed mechanical

engineer of the Lehigh Valley, succeed-

ing Mr. L. L. Bentley, resigned. Mr.

Mallory's headquarters are at South

Bethlehem, Pa.

Mr. J. F. Scott has been appointed

master mechanic of the Ohio River &
Western, with headquarters at Zanes-

ville, O., succeeding V. B. Stubbins.

Mr. C. B. Wilburn has been appoint-

ed general superintendent of the At-

lantic & Birmingham, with headquarters

at Waycross, Ga.

Mr. C. R. Burroughs, general fore-

man of the Southern Pacific shops at

San Francisco, Cal., has been appointed

assistant master mechanic of the coast

division on the same road, with office

at San Francisco.

Mr. M. E. Wells has been appointed

assistant master mechanic of the Wheel-

ing & Lake Erie Railroad, with office

at Columbia, Ohio.

Mr. Enoch Brown, tall, stalwart and

healthy, carrying upon his shoulders the

weight of 79 years, holds the undisputed

distinction of being the oldest locomo-

tive engineer in the world. He lives at

Amagaria, a small village in the Prov-

ince of Ontario, having a population of

about two hundred inhabitants, situated

a mile or so from the Fort Erie race

track on the Grand Trunk Railway.

Enoch Bown is an Englishman by

birth. He is a native of Lancashire,

England, and was born October 14.

1826. Enoch Bown was only 14 years

old when he began railroading. He se-

cured a position as helper on the old

London & Birmingham, now the

North-Western Railway. He worked at

plate laying. When 17 years old left

the section and went into the shops,

serving two years, assisting the fitter,

then two years firing, and in 1847 took

charge of an engine doing work on the

London & Birmingham road.

In 1857, with seven years' successful

experience as an engineer, then 28 years

old, Enoch Bown was seized with the

desire to cross the Atlantic, so he

moved to Canada, immediately secur-

ing an appointment as engineer on the

old Great Western. He ran between
Niagara Falls, London and Windsor.

He also engineered on the Buffalo and
Lake Huron. These lines have since

been improved and acquired by the

Grand Trunk. His familiarity with the

iron steeds which had been his life's

companions brought about his appoint-

ment in 1872 as foreman of engines of

the Grand Trunk lines. He held this

position for a quarter of a century, and
found himself 71 years old and ready
for retirement.

He decided to work some more, and
was soon picked up to operate the dum-
my car on the International Bridge. For
eight years this fine looking and gray
whiskered engineer was daily seen at

his post, but January i last he closed

his labors, and now lives a quiet life

among his friends and neighbors in

the passive hamlet of antiquated Ama-
garia.

Mr. Westinghouse Receives a MedaL

"For the invention and development
of the air brake," Mr. Geo. Westinghouse

was recently awarded a John Fritz medal,

which is the second award of this medal

yet made, the first being made last year

to Lord Kelvin, formerly Sir William

Thompson, one of the foremost scien-

tists of the age, for his invention in

cable telegraphy.

The committee making the award con-

sisted of si.Kteen members, four from

each of the national engineering socie-

ties; and, by the award of the medal to

Mr. Westinghouse, recognizes the air

brake as one of the greatest inventions

in railroad transportation.

This medal was established by the

friends of John Fritz, of Bethlehem, Pa.,

on his eightieth birthday, which oc-

curred August 21, 1902, and is to be

awarded each year to the inventors and

originators of the most useful scientific

achievements, and in "perpetual honor

of John Fritz and to the glory of engfi-

neering."

Obituary.

George W. Little, assistant treasurer

of the Pittsburgh Spring & Steel Com-
pany, died on Friday, February 16, of

pneumonia, after an illness of one week.

Mr. Little had a long experience in the

spring business, having been originally

connected in the accounting department

with A. French & Company some thirty

years ago, and he continued with that

company and its successors until 1902,

when he became assistant treasurer of

the Pittsburgh Spring & Steel Company,

which position he held at the time of

his death. His long experience in the

spring business made him a valuable

member of the company, and his death

will be a great loss, not only to his

immediate associates, but also to the

community in which he was held in high

esteem.



132
RAILWAY AND LOCOMOTIVE ENGINEERING Mr\rch, 1906.

Respect for Law.

In speaking on "The Development of

Transportation" at the fifth annual ban-

quet of the Community of Freight 1 raf-

tic Interests, recently held in New York,

Judge Charles F. Clark said many

things which are worthy of careful at-

tention. Among his reported utterances

we find hiiu saying:

"The great majority of those who are

in control of transportation affairs mean

and endeavor to be entirely j"St in

dealing with the public. The trouble is

that here and there we find one totally

reckless of the rights of the people.

These incur the indignation and hostility

of the masses, who fail to discriminate

and visit their wrath upon the entire

class.

"There is no enemy so much to be

feared by those identitied with corporate

enterprise as the member of their own

craft, who, conscious of his power, is

arrogant and defiant. It is a fearful

thing when one conspicuous and poten-

tial in commercial life shows contempt

for the powers that be and refuses to

recognize the force of the very law

upon which he is dependent for the pro-

tection of his own interests. When the

general public follows his example, our

citizens become a desperate and dan-

gerous mob. The only way to perpetu-

ate the enjoyment of the privileges we

claim is to exhibit ceaseless regard for

the rights of others."

" The increasing business of the H. W.

Johns-Manville Company has necessi-

tated considerable additions to their

sales force, and the recent establishment

of two new departments at their head

offices in New York. One of these is

the Railroad Department, devoted to

railway supplies, of which the company

manufacture a large variety. Mr. J.

E. Meek has been appointed manager

of the new Railroad Department. In ad-

dition to this, an Export Department

has been organized under the manage-

ment of Mr. AVii'J'tn Angevine in or-

der to facilitate the handling of the for-

eign business of this company.

Model Club for Employees.

The AUis-Chalmers Club, of Milwau-

kee, Wis., has issued an attractive little

brochure containing its constitution

and by-laws, which are very complete

and concise. The printing of these

rules is not, in itself, particularly note-

worthy, but it calls attention to a class

of organizations that are being formed

in connection with some of the larger

manufacturing and industrial concerns

in the country. The clubs are designed

to contribute to the comfort, social in-

tercourse and advancement of em-

ployees. The AUis-Chalmers Co. has

established for its oftice men, superin-

tendents and foremen a well-appointed

club, occupying quarters in a former

mansion house near the works, where,

for a nominal yearly fee, members are

given all the benefits usually found in

such organizations. During the noon

hour a course dinner is served at ap-

proximately what the service actually

costs, and supper may also be had by

those who arc obliged to stay late at

the office.

.'\s the club building stands in a resi-

dence district and is easily accessible

from all part? of the city, it is kept

open every evening for the benefit of

members, who make free use of the pe-

riodicals, games, etc., contained in the

reading room. Special evenings are

also frequently set apart for general

receptions and entertainments given

separately by members of either sex.

the annual dues being' devoted to a fund

for such purposes. The liberal action

of this well-known company in thus

establishing the club is worthy of imita-

tion, and the benefits derived from such

an organization cannot fail to promote

a loyalty of service which is one of the

assets of the company, though it may

not appear on the ledger.

The Westinghouse Machine Company

have opened a Philadelphia sales office

in Room 1003 North American Building.

The establishment of this office was ne-

cessitated by their rapidly expanding

business in this territory, particularly in

gas engines and Westinghouse-Parsons

steam turbines, and is in line with the

progressive policy of the company to es-

tablish headquarters in all large indus-

trial cities.

The temperature of steam under US
pounds pressure is 327.6 degrees, at 215

pounds it is 3.816 degrees.

The Falls Hollow Staybolt Company,

of Cuyahoga Falls, Ohio, has sjnt us i

very artistic calendar for 1906 which con-

tains a most effective sepia reproduc-

tion of A. C. Gow's picture of •'Wash-

ington's Farewell to His Generals." The

original, which is the work of a dis-

tinguished English artist, was shown

at the Louisiana Purchase Exhibition.

It was one of the successful exhibits in

the foreign department, and a replica of

it. IIXSJ4 ins., is on the calendar. The

artist has chosen the inoment of Wash-

ington's departure- as he is about to go

down the steps of the quay on his way

to Annapolis to resign his commission.

He is surrounded by all his generals

and in the picture is represented grasp-

ing the hand of General Knox. The

company are to be congratulated on the

high-class calendar which they are is-

suing. Write direct to them for one if

you arc in want of a calendar which is

equahy effective in the office or the home.

The Best and
Cheapest Books

for Railroad Men

s
Price,

2-AIR BRAKE
CATECHISM
By Robert H. Blackall. SOth E.Ulion. Con-

tains 1500 (iiicBlioin and tlii'ir Answers on the

VVustinghouBe Air brake, whicll ftre strictly up-

toUaie. Includes two large Westinghouse Air

Brake Educational Charts printed in co ors.

Gives the necessary information to enable a

railroad man to puss a thoroughly satiefactorj

examination on the subject of Air Brakis. 1 be

author's many years' experieiue as Air Bratur

Inspector and Instructor enables him to know

at once how to treat the subject in a plain, prac-

tical manner. Endoised and used by Air Brake

Instructors and Esaminers on nearly every rail-

road in the United States. The standard and

only complete work on the subject. 312 pagei.

1^
LOCOMOTIVE J'',"L»-

BREAKDOWNS *' ^"

AND THEIR REMEDIES
By Geo. L. fowler. Just Umed. Tells how

and wh-t to do in case of an accident or break-

down in the road; includes special chapters on

Comp ua 1 Locomotives. Better procure a copy,

as it lOJtains 800 Questions and Iheir Answers

on Accidents and Breakdowns.

Price,

LOCOMOTIVE $^00
CATECHISM ^

—

By Robert Grimshaw. 231 Edition. Is right

Tm-'o date and contains twelve large Folding

Plates and 1600 Questions and Answers nn How
to Run a Locomotive. The Standard Book on

the subject, being written in plain ianpuige and

fr<e from mathematical formuhe and complex

problems.

NEW YORK /''"„
AIR BRAKE $t»0
CATECHISM

By Robert H. Blackall. The only complete

treatise on tlie New York Air Brake and Air

Signaling Apparatus, giving adetailed description

of all the parts, their operation, troubles, and

thi' methods of locating and remedying the same.

250 pages.

1'

Price.

$150
1

50

COMBUSTION
OFCOALandthe
prevention 0/ smoke
By Wm. M. Barr. Contains over 800 Questions

and' their Answers on the Science of Steam

*'"'^'"'^-
Price.

AIR. BRAKE
CHARTS

Showing the Westinsliouse E.iuipment in ten

colors, including freight and passenger engine.

Every railroad man should possess these charts

at this low price.

. , of any of these books sent onA special request. Any of these books

Ci rcular sent prepaid on receipt of price.

Agents Wanted at Every
Terminal. Write for ovir

special terms. You can
mSLke equal lo a month's
pay selling our books on the
side

TheNormanW.HenleyPflb.Co.

132 Nassau Street, New York, I. S. A.
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RAILROAD
SUPPLIES
Announcement

We have recently or-

ganized a RAILROAD
DEPARTMENT to

take care of our large and
rapidly increasing busi-

ness in Railroad Mat^erials

and Supplies. We are

now making a specialty

of Insulating Materials,

Packings, etc., for this

trade, as follows

:

Smoke Jacks

"Transite" Fireproof Lumber
Asbestos and Magnesia Locomo-

tive Lagging

Vulcabeston Pump Packing

Vulcabcston Gaskets

Vulcabeston Rope Packing

Train Pipe Covering

Kearsarge Gasketi

All grades of Asbestos and Mag-
nesia Pipe Covering

Hair Felt

Keystone Hair Insulator

Asbestos Cement*

Retort Cements

Canadax Wick Packings

High Pressure Asbeitos Packing

Asbestos Roofing

Portland Sectional Conduit

WRITE NEAREST BRANCH
FOR BOOKLET

HJ.JDHIIS-MmiLUCO.
Manufacturers of Asbestos and
Magnesia Products. Electri-
CAt, Insulating Matrrials.
" NoARK " Fuse Devices. Elec-
trical Railavay Supplies, etc.

NEW YORK 6T. LOU'S KANSAS CITY
MILWAUKEE PITTSBURG MINNEAPOLIS
CHICAGO CLEVELAND LITTLE HOCK
BOSTON SAN F-RANCISCO NEW ORLEANS
PHILADELPHIA LOS ANGELES LONDON

SEATTLE

Locomotive Oil Pump. threaded cap, on the top, under which is

lo tiiect the (iimciillie, incident to a large strainer, readily removable for

supplying oil to a modern locomotive cleaning. A protected gauge glass shows

using steam at high pressure and in

many cases superheated, a locomotive

oil forcing pump has been put on the

market. The style of piuiip is shown

in our transparent engraving, and it is

built by the Sight Feed Oil Pump Co.,

of Milwaukee.

The body of tlie piuiip is made of

cast iron, which, after being faced on

all sides, is drilled out for the plungers

and passageways. The plungers are

made of steel, provided with machine

cut racks, and are operated by means

of steel gear shafts. One plimger in

each pump, when only one kind of oil

is used, serves to circulate the oil from

the tank up through a channel over the

drill uo/zlcs, the excess of oil pumped

each stroke returns through

one of the hollow studs

back to the tank. This

plunger is able to more

than supply all feeds. The

circulation of the oil keeps

it thoroughly mixed, and

the flow past the drip noz-

zles tends to wash away
any small particles of for-

eign matter that might oth-

erwise lodge there. Each

discharge line has an inde-

pendent pumping mecha-

nism, consisting of a plung-

er, two large ball check

valves, and a separate dis-

charge line. The pump
shown is the one-feed or

smallest size, and illustrates

but one of these separate

pumping mechanisms.

The company are making
sight feed pumps having

from one to sixteen feeds.

The amount of oil being fed to any

given point is adjusted by the valve

the level of the oil.

For locomotive work, the same style

of pump body is used as that for sta-

tionary work, but it is enameled instead

of being polished, and is provided with

a different style of pipe connection for

the feed lines. The locomotive oil pump,

however, is driven by a small motor.

This motor is, in principle, a double act-

ing, self-contained engine, either oper-

ated by steam or compressed air, the

latter being in many wayj preferable.

This little motor rotates the gear shaft,

through an angle oi 72°, which gives

the forcing plungers their proper travel.

When the feeds are once set for their

proper flow, all the engineer has to do

is to open the air valve to the motor,

SIGHT FRED OIL PfMP.

and the apparatus will take care of itself.

One other very important feature of

shown on top, and the drops are readily this particular type of force feed lubri-

seen by the engineer as they flow down cator is that it will satisfactorily and

through the recessed cavity behind which continuously feed a mixture of powdered

is a nickel disk. As soon as a drop of

oil falls into the hole below the drip

nozzle, the pump plunger on its up

stroke produces a partial vacuum into

which the drop of oil is drawn. The
down stroke forces it past the check

valves and out into the delivery pipe.

The front check valve used will sus-

tain a pressure of 1,000 lbs. per sq. in.,

and the rear check is used as a further

assurance against leakage. It is plain

that with a check valve provided at the

extreme discharge end of each feed line,

the piping will at all times be held full

of oil. and the moment a drop is forced

past the first check in the pump, a cor-

responding amount must be squeezed

out at the discharge end, to make room
for it. The tank is provided with a

graphite or mica and oil. By reason of

the fact that it is not necessary to start

the oil pump before starting the engine,

no oil need be wasted at such times,

and because of the convenient means of

stopping the motor when halting at sta-

tions, oil flow can be easily shut off at

such times.

The Engineering Standard Commit-

tee of the East Indian Railways hav£

reported in favor of widening the rail-

way tracks to 5 ft. 6 ins. Two special

locomotives are being built for that

gauge and extensive experiments will

be made on a short distance railway.

The limit of height has been reached,

and the future may see a general in-

crease in the width of railway tracks.
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Crosshead Jack or Fulcrum.

The illustration which we give is

what Mr. John F. Long, the general

foreman of the 'Frisco shops at Monet,

Mo., calls a crosshead jack. It is made

of two pieces of flat iron bolted to-

gether at regular intervals and held a

specified distance apart by thimbles

round each bolt. When placed along-

side of the guide bars it forms a series

of convenient fulcrums for the bar

which a workman uses to move the

crosshead in either direction when re-

ijuLijjira
CROSSHEAD JACK. •

newing piston rod packing or adjusting

the connecting rod to the wristpin, or,

indeed, for any purpose which requires

piston or crosshead to be placed in a

particular position. The appliance has

the advantage of being one piece, and

when used it generally replaces a lot of

blocks and nuts and odds and ends

which go to build up a temporary but

fearfully and wonderfully made cross-

head fulcrum which usually falls down

between every jerk on the bar.

An announcement is made that the

railway express companies will no lon-

ger grant free transportation of pack-

ages to favored interests. We wonder

who the "favored interests" were. The

express companies have been the most

vicious blood suckers on small lines of

business the country has suffered from.

yet they have been powerful enougli

to restrain public sentiment from de-

manding that they be treated as com-

mon carriers.

satisfactory material, and Transite Asbes-

tos Fire and Acid Proof Smoke Jacks

have been brought forward for this pur-

pose. Metal jacks deteriorate under the

effects of gaseous vapors and they also

collect condensed vapor on the inner sur-

face, and the drip upon the engine

under such a jack is troublesome.

Transite Asbestos Smoke Jacks pos-

sess durability, indestructibility and light-

ness of construction. Transite is said to

last as long as the building itself, and

it is absolutely fire, gas and weather

proof, and is unaffected by heat and

cold. It weighs only one-fifth as much

as cast iron, and can be worked and

handled in the same manner as wood.

The development of Transite Asbestos

Smoke Jacks has passed the experimen-

tal stage, and they have already been

adopted by many large railroads in this

country.

Transite Asbestos Fireproof Lumber,

from which the jacks are made, has a

large field of usefulness, not only in the

railway industry, but in many other lines

of construction.

This material was originally designed

for fireproofing the flooring and for the

insulation of electrically propelled cars,

and was first used by the Interborough

Rapid Transit Company, of New York,

both in their elevated and subway

cars. The lumber, as its name indicates,

Canadian inventors are not so thick a

crop as in the United States, but we

notice that during 1905, among other

inventions, there were recorded at Ot-

tawa two air brakes, three couplers,

two cars, heating apparatus for freight

cars, a hood and smoke pipe for round-

houses, and a car and engine replacer.

There was also patented a mechanism

for controlling trains, on the principle

of an electric circuit in combination

with the air brake.

Fire and Acid Proof Jacks.

The unsatisfactory results • obtained

from the use of metal and wood smoke

jacks for roundhouses has induced many

railways to turn to asbestos as a more

ROl-NHHOrSE i?MOKE JACK.

is made of asbestos, varying m thick-

ness from Ys in. to I in. and can be ob-

tained in standard size sheets 40x40 in.

or 42x48 in.

Transite Asbestos Lumber Smoke Jacks

are manufactured by the H. W. Johns-

Manville Company, of New York, and

they have prepared a booklet on the

subject which will be sent free to those

wlio write to the company for a copy.

Manufacturers of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Catalogues and Circulars

cheerfully furnished

Main Office, Whitehall Bldg.

J 7 BATTERY PLACE

NEW YORK
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Homestead
V©elves

straightway, Three-way and Four-way,
and

Homestead
Locking Cocks
Ar© Famous the World Over

They cost more, but arc worth very imich more

than other makes. Vou try them nnd see,

Iron Body, Braes Plug, 1^ in., $4.00 net

Homestead Valve Mfg. Co.

HOMESTBAO'. PA. PITTSBURG, PA.

Plain Milling Machine.

We licrc illti.strrite a Newton plain mill-

ing machine, being used in a railroad

shop in the process of milling shoes and

wedges for locomotive driving boxes.

This machine is one of the latest im-

proved type and is worm driven, with a

bronze worm wheel and hardened steel

worm. It is built witli a substantial

angular rail. The carriage of the ma-

chine is exceptionally heavy, being 30

ins. wide, and can be made of any desired

length. It is fed by means of a rack

and spiral pinion, and has variable speed,

produced by means of a friction disk,

or where users so desire it, witli a speed

box having a positive feed of nine

changes. The makers can furnish

either the machine electrically driven, as

we show it, or belt driven, if the custo-

the parts forwarded to Liverpool on
specially constructed cars. Several of

the parts, the tender particularly, were

so large that the up line was fouled,

and the locomotive had to be taken by

special train, while all traflic on the up
Ime was suspended until it had passed

over the down line. The special traveled

at less than 20 miles per hour.

A most attractive and artistic cata-

logue, in the form of a 6-leaf folder,

has just been received from the Gar-

lock Packing Company. On each of

the leaves of this folder is shown some
form of the Pitt metal packing made
by this company. The half-tones are

excellent, giving views in perspective

with the packing exposed, and yet in

place in the stuffing box of the

NEWTON MILLING MACHINE FINISHING LOCOMOTIVE DRIVING SHOES.

American Locomotive

Sander Company

13th & Willow Sts., Philadelphia, Pa.

Proprietors and Manufactnrers

SANDERSLeach, Shkrburnb, Dkan,
Houston, "She" and Cdrtis

nior desires that form. This machine

can be used for a large variety of rail-

road work. It was originally intended

for locomotive rod work, but can be used

for locomotive driving boxes, rods,

guide bars, and any class of work within

the capacity of the machine. The tool

complete weighs about 25,000 lbs., with a

carriage suitable for milling work 10 ft.

long.

THE ROBERT W. HUNT & CO.
Bureau of Inspeclion. Tests and Consultation,

1137 THE ROOKERY, CHICAGO.
•6 Broadway, New York. Park Building, Pittsburgh.

31 Norfolk House. London, End.

iBspectlon of Steel Rails, Splice Bars, Railroad Oars,
Wh.elB, Axles, etc. Chemical Lahoratory—Analysis
of Ores, Iron, Steel, Oils, Water, etc. Physical Labo-
ratory—Test rf Metals, Drop and Pulling Test of Coup-
lars, Draw Bars, etc.

Efflclency Tests of Boilers, Knalnes and Locomotlres.

Locomotive Cuts a Wide Swath.

The well-known firm of locombtive

builders, Messrs. Robert Stephenson &
Co., Ltd., of Darlington, Eng., have

recently completed the largest engine

ever built in the United Kingdom. It

is destined for the Great Western Rail-

way of the Argentine Republic in South

America. It was taken to pieces and

various kinds of engines to which it

may be applied. The initial letter of

the explanatory letterpress below each

cut is embellished with a small panel

picture indicating marine, locomotive

and stationery steam engine practice.

The folder is printed on paper of a

delicate green shade, and the cover has

a representation of James Watt forcing

the steam in a boiling kettle to lift the

lid by blocking the spout with a spoon.

.\ sample order blank is given on the

back of the folder and with other in-

formation of general interest to pack-

ing users. It makes what the company
calls the "metal packing proposition" a

pleasure and a useful refererfce circular.

Write direct to the company. 136 Lib-

erty street. New York, and you will

receive a copy.
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Conqueror Sander.

Our illustration gives a good idea of

the new Conqueror. No. 4, Triple Drum
Sander, made by the J. A. Fay & Egan
Co., of Cincinnati. Ohio. The machine
sandpapers work from 30 to 80 ins. wide

and S ins. thick. The three steel drums
carry paper of different grades and have

a vibrating motion, and this prevents the

formation of lines upon the surface of

the material. The drums can be easily

removed and anj^ workman can readily

replace the sandpaper.

There are eight feed rolls, four above
and four below the platen. These are

TRIPLE DRUM SANDER.

driven by a train of heavy expansion

gearing. The pressure rolls are three in

number, one over each drum, to hold the

material firmly to the feed roll. The
feed is governed by a double belt tight-

ener, operated by a hand lever. A brush

attachment cleans the work as it passes

from the machine. The material is thus

immediately ready for paint or varnish.

The J. A. Fay & Egan Company will

be happy to furnish any further inform-

ation concerning this machine to those

who write to them direct, and they will

send testimonials from those who have
had e-xperience with this sander.

An unfortunate foreign traveler, who
was not furnished with a free pass on
the special express, took advantage of

a vacant berth on the front truck of

the smoking car, and was caught in a

fierce wilderness of waters when the

tank scoop was lowered and the over-

flow drenched the truck. At the ne.\t

stopping place the half-drowned tramp
approached the fireman and said in a

voice husky with emotion: "Say, pard.

do you mind telling me the name of

that river we swam through about ten

miles back?"

The increasing business of the Wcst-
inghouse Electric & Mfg. Company in

the territory covered by their Colum-
bus, Ohio," office has necessitated their

moving into larger quarters. They are

located in Room 92,3, Columbus Savings
and Trust buildinc.

A cable order was recently received

from London, England, asking for 300

Thor piston air drills, reversible flue

rolling, reaming, tapping and wood bor-

ing machines and pneumatic hammers,

made by the Independent Pneumatic

Tool Company, of Chicago.

The domestic business of this concern

has grown to such an extent that they

regretfully admit being several months

behind in their orders, the present ca-

pacity of their plant being said to be

entirely inadequate to meet the demand
for Thor tools. The company have,

therefore, leased a large building ad-

joining their plant at Aurora, Hi., and

intend to purchase $50,000 worth cil new
machinery at once for installation there-

in. The factory plant is running night

and day shifts and it is their intention

to erect a large addition to it at the

earliest possible date.

Locomotive
Blow-Off Plug Valves

The American Balanced Slide Valve

Company, of Jersey Shore, Pa., have,

(luring the last six months, supplied the

Pennsylvania with more than 700 of their

latest type of valve.

There is a company in Detroit who
have several patterns for the knuckle

and parts for each of twenty-seven

M. C. B. couplers. In that respect they

are well equipped, but they want you to

be well equipped also, because you may-

need knuckles or parts, or rather the

cars under your control may need the

knuckles, you of course have your own
knuckles, one on each hand, and the

Detroit concern would be sorry to hear

that your knuckles were broken, or even

r.ut of joint. They feel so much con-

cern for you on the subject that they

W'Ould like yo\i to use one of your hands
(with knuckle in good order), to write

to them about their knuckles. If you
do they will send you a neat little cata-

logue bound in leather telling about

steel castings and a whole lot about a

lot of knuckles. They say they will do
this; make them knuckle down to it.

Detroit Steel Casting Company is the

address.

The Railway .-Appliances Company has

taken the sales agency for the Elastic

Nut, manufactured by the National

Elastic Nut Company, of Milwaukee,

Wis., and all inquiries in regard to price,

etc., should be addressed to the Railway

.Appliances Company, 1175 Old Colony

building, Chicago, or 114 Liberty street.

New York. The well known company
of Pedrick & Ayer, formerly of Phila-

delphia, now located at Plainfield, N. J.,

ht^ve been purchased and will hereafter

be operated by the Railway .-Xpplianccs

Comnany.

Hig. 9.

All Brass, extra heavy, with Cased Plug.
For 250 lbs. pressure.

Made with Draining Plug to prevent
freezing.

Fig 23, with Wlicet.

Locomotive

Gauge
Cocks
For High Pressure

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
ab'e Hard Bronze
Disc Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight
under the most ex-
acting conditions.
Shanks Threaded
to specifications
for Locomotives.'

Swing-Joints and
Pipe Attachment

Fig. a-

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.
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ENGINEERS AND FIREMEN,

YOU CAN BE HELPED
in passing your examination
for promotion or in kc?eping
up-to-date.

Spangenber§:'s Steam and

Electrical Engineering

Price, $3.50

Money refunded if l)ook not
satisfactory.

Steam and Electricity is dividing
the railroad field. This book
covers both subjects. Contains
1035 questions and answers.

CUT Ol'T AND M.\II, TO IJ.W"

GEO. A. ZELLER BOOK CO.
19 S. 4th Street, ST. LOUIS, MO.

I accept your offer lo send me, expre? s pre-
paid, one of 5panKcnberK's Steam and Elec>
trlcal Engineering, price, $3. so, and enclo.se

J2 as first payment. Tl'e i)alance. $1 50. 1

agree to remit in so-cent monthly instal-

ments, money or express order, or stamps.

Name

Street or Box Xo

City and State

Patents.
QEO. P. WHITTLESEY

MeaiLL BUILDING WASHINGTON. D. C.

Terms Reasonable. Pamphlet Sent

Molding Machines
Vertical Vibration. Power Pratt

ALL KINDS OF MACHINES
THE E. H. MUMFORD CO,

17th & Callowhill Streets, PHILADELPHIA, PA.
J. W. .' \CKMAN .t CO., T.tLl., :.«! Vl,l,.rU St., T.n,i.i,.n. s W.

Handy Office Receptacle.

Silence rcigiicd in the outer ofifice,

broken only by the scratch and scrape

(if steel pens on the company's station-

cry, but the superintendent of motive

jjowcr was chuckling lo himself as he

sat at his desk in the inner sanctum.

"Joe," lie said, pleasantly, to his cliicf

clerk, who had just entered wilh a pile

uf papers, "do you know the proper

word for the diminutive of 'goose'?"

"Yes, sir," replied the assistant, with

the air of a man accustomed to give

valuable iufurmation to his superior;

"it is 'gosling,' of course." "Well,"

continued the S. M. P., warming to his

subject, "did you ever hear of the for-

eigner who went into a restaurant, and,

when ordering a young and very hot

bird of that variety, asked for a 'goose's

pup'?"

When the laugh, which startled the

engine f.Tilin-e clerk at the farther end

of the outer office, had died away, the

chief clerk said, "I have a little lad in

my home who is just six

years old. and I gave

him a child's desk and

sonic writing paper for a

Christmas present this

year, and he takes me off

in great style. The

other day my wife. who.

by the way, calls the

boy 'his little literary-

ship,' saw him seated at

the tiny desk, with a

bundle of jjapers in h'S

hand. He was mutter-

ing lo himself, 'Impor-

tant papers, important

papers; I must keep

them safely.* and he

hunted for a place to be-

stow them. There is a

row of small pigeon-

holes along the top of his deslc. and he

selected the center one, and. with a

severe frown on his face, again said to

himself. 'Important papers must be

kept in the goose's hole.' and in they

went."
"Mark that boy for promotion!"

roared the S. M. P.; "and, here, Joe,

you take this bundle of correspondence

started by that old fool Snagsby about

weighing drops of oil, and put it in the

goose's hole until I ask for it—and,

Joe," he called after the retreating

figure, "get a whole lot of 'goose's

holes' put in your own desk, and I'll fill

ihcm chock full, ^^'e need 'cm on this

road."

Some months ago the management of

the Black Diamond File Works bought

some real estate adjoining their works,

and they erected a number of buildings

in which to accommodate more machin-

ery. They built large additions to their

existing plant, thus securing consid-

erably increased capacity. Tnese im-

provements and enlargements have been

going on during the year past and have

now been completed. 1 lie result of all

this is a much larger daily production,

which it is hoped will enable them to

more promptly fill all orders that may
be placed with I hem. I'hc wisdom of

this course has been fully vindicated by

the fact that even wilh the aid of their

increased capacity, ihcy arc at the pres-

ent lime finding it a severe lax upon

iheir manufacturing resources lo keep

up with the demands of the trade for

Black Diamond Files. The G. and H.

Barnclt Company, of Philadelphia, are

the makers of these files.

Foriner "L" Puffer a Suburbanite.

Our little snapshot illustration shows

a Forney type locomotive of the style

which a couple of years ago were so

familiar lo New Yorkers, as the motive

power of the Elevated. This engine is.

however, no longer "up in the air," but

has got down to earth and has been

ORMEK "L" IfFFEK DOW.V TO EARTH.

furnished with a pilot, a headlight and

a bell, the latter carried on the buffer

beam on the left side. This "L" puffer,

if we may so call it, now does business

on the level, and has to look out for

cows on the track, just like any ordi-

nary locomotive. The Forney type of

double-eiider has been used on short

suburban runs, but electricity as a mo-

tive power has been steadily advancing

in this field of operation.

It does not fo.low because a tool or ap-

paratus designed for a certain operation is

different from what was previously used

that it is necessarily superior. It does not

follow because a novel method is intro-

duced that it must be an improvement.

Many things have been welcomed in

shops to which the French saying ap-

plies : "The play was not worth the

candle."

Mercury freezes at 38 degrees below

zero and vaporizes at 662 degrees.
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The Instruction Car.

In the matter of mastering the grow-

ing intricacies of railroad mechanism, it

is outside of the range of human ac-

comphshment to have a superflux of

knowledge. To know it all is an intel-

lectual impossibility. New improve-

ments crowd each other. Lord Bacon,

the learned philosopher, said that reading

maketh a full man, conference a ready

man, and writing an exact man. The

first is the underlying strata upon which

the other two must depend, and while

the instruction car may be said to give

an opportunity to cultivate the conver-

sational qualities, the reading is the

leading prerequisite. The careful perusal

and the quiet study of the thoughts

embedded in the printed page is the

best preparation for railroad men to un-

derstandingly secure the benefits of the

necessarily brief explanatory statements

made in the instruction car.

To this end Railway and Locomotive

Engineering supplies this necessary

adjunct. Its pages are filled with the

expression of the best thoughts of

the leading railroad men of our time.

It has met the universal approval of the

leading railway men throughout the

world. The price, $2 a year, places

it within the reach of every railroad

employee.

"Twentieth Century Locomotives,"

Angus Sinclair Co., deals comprehen-

sively with the design, construction, re-

pairing and operating of locomotives

and railway machinery. First princi-

ples are explained. Steam and motive

power is dealt with; workshop opera-

tions described, valve motion, care and

management of locomotive boilers, op-

erating locomotives, road repairs to en-

gines, blows, pounds in simple and

compound engines; how to calculate

power, train resistance, resistances on

grades, etc. Shop tools explained.

Shop recipes, definitions of technical

terms, tables, etc. Descriptions and di-

mensions of the various types of stan-

dard locomotives. The book is well

and clearly illustrated and is thoroughly

up to date in all particulars, fully in-

dexed. Price, $3.00.

"Locomotive Engine Running and

Management," by Angus Sinclair, is an

old and universal favorite. A well-

known general manager remarked

in a meeting of railroad men lately, "I

attribute much of my success in life to

the inspiration of that book. It was

my pocket companion for years." Price,

$2.00.

"Practical Shop Talks." Colvin. This

is a very helpful book, combining in-

struction with amusement. It is a par-

ticularly useful book to the young me-

chanic. It has a stimulating effect in

inducing him to study his business. We
sell it for 50 cents.

"Examination Questions for Promo-

tion." Thompson. This book is used

by many master mechanics and travel-

ing engineers in the examination of

firemen for promotion and of engineers

likely to be hired. It contains in small

compass a large amount of information

about the locomotive. Convenient

pocket size. We cordially recommend

this book. It 5-.1!? for 75 cents.

The 1904 Air Brake Catechism. Con-

ger. Convenient size. 202 pages, well

illustrated. Up to date information con-

cerning the whole air brake problem, in

question and answer form. Instructs on

the operation of the Westinghouse and

the New York Air Brakes, and has a

list of examination questions for engine-

men and trainmen. Bound only in

cloth. Price, $1.00.

"Compound Locomotives." Colvin.

This book instructs a man so that he

will understand the construction and

operation of a compound locomotive as

well as he now understands a simple

engine. Tells all about running, break-

downs and repairs. Convenient pocket

size, bound in leather, $1.00.

"Catechism of the Steam Plant."

Hcmenway. Contains information that

will enable a man to take out a license

to run a stationary engine. Tells about

boilers, heating S'lrface, horse power,

condensers, feed water heaters, air

pumps, engines, strength of boilers,

testing boiler performances, etc., etc.

This is only a partial list of its con-

tents. It is in the question and answer

style. 128 pages. Pocket size. 50 cents.

"Care and Management of Locomo-
tive Boilers." Raps. This is a book that

ought to be in the hands of every per-

son who is in any way interested in

keeping boilers in safe working order.

Written by a foreman boilermaker. Also

contains several chapters on oil burning

locomotives. Price, 50 cents.

"Locomotive Link Motion." Halsey.

.^ny person who gives a little study to

this book ceases to find link motion a

puzzle. Explains about valves and valve

motion in plain language, easily under-

stood. Price, $1.00.

Railway anp Locomotive Engineer-

ing. Bound volumes. $3.00.

Tate Flexible

Staybolt

The extensive alterations and addi-

tions to the Pennsylvania Union Station

at Washington, when completed, will

transform the inadequate terminal facil-

ities, from which the road has so long

suffered, into one of the finest and best

equipped railroad stations in the world,

serving all incoming and outgoing

trains at Washington. At the inaugu-

ration of President Roosevelt last year,

while the train service was all that could

be expected, the confusion at the station

was something that will be long remem-

bered, but, happily, cannot occur again.

Holds firebox sheets securely-

together, and accommodates
itself to the unequal expan-

sion of the plates.

FLANNERY BOLT
COMPANY

PITTSBIRG, PA., I. S. A.

Suite 308, Frick BIdg.

B. B. D. SrAFFORD, - - Qeneral Manager

Write us for Reference Book
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THE UNION
SWITCH &

SIGNAL CO.

Consulting and Manufacturing

Signal Engineers

Automatic Block Signals— Electric

and Electro-Pneumatic

Interlocking^Electric, Electro-Pneu-

matic and Mechanical

Electric Train Staff Apparatus

•CNERAL OFFICES AND WORKS AT

SWISSVALE, PA.

DISTRICT OFFICES

:

New York: I A3 Liberty Street

Chicago : Honadnock Block

St. Louis : Frisco Building

It Ends in Smoke
BUT IS GOOD WHILE IT LASTS

If you are a judge

of cigars try the

Lordly
Edwin
Conchas Size

All Havana

A Billiard wrench is modeled on the

principle of the human hand. The mak-

ers say—take any cylindrical object like

a mailing tube, about an inch and a

Iialf in diameter and grasp it in the

right hand, thumb down. Hold it firmly

with the left hand and turn down with

the right. There is a tortional or twist-

ing strain on the tube with no tendency

to crush it, so is it with the Bullard

wrench. The catalogue which came re-

cently to our office is a most interesting

one and is quite artistic, being illus-

trated by a number of excellent half-

tones, and the letterpress describes the

wrench plainly and in good style, and

the prices are reasonable. They are

made by the Bullard Automatic Wrench

Company. You can get a catalogue by

dropping them a postal card, to Provi-

dence, R. I. .

Railroad Improvement.

The improvement in the physical

condition of steam railroads during 1905

has been very marked. The reduction

of grades and curves on the chief lines

has been prosecuted with vigor. Per-

manent steel bridges on substantial ma-

sonry have replaced many of the old

wooden structures. The use of concrete

masonry ie now almost universal and

the results *are of the most satisfactory

kind. Heavier rails are also taking the

place of the older and lighter rails.

Probably the most important improve-

ment has been in the rapid adoption of

the system of block signalling, which

was greatly extended during the year.

The duplicate order system of train dis-

patching has also been widely adopted

and has resulted in rendering the possi-

bilities of accident much less than un-

der the single order system.

They measure 4/2 inches

over all. Fit any mouth

and suit all tastes.

We sell them $5.40 per

hundred or $2 70 for box

containing fifty.

The Edw^in Lord
Cigar Company
64-68 W. 125th Street

NEW YORK

Send for booklet, "Tricksof tlu' Cigar Trade ExposiKi"

Locomotive Tests.

We have been favored by Mr. Theo-

dore N. Ely, Chief of Motive Power of

the Pennsylvania, with a copy of an

admirable volume published by that com-

pany embodying the results of the work

of the testing plant established by them

at the St. Louis Exposition and now
permanently established at Altoona, Pa.,

where it is proposed to continue the

work begun at St. Louis, and to make

further investigation of locomotive per-

formance. Road test and road expe-

rience have been the factors heretofore

in determining data looking toward loco-

motive improvement in the past. It is

now realized that the locomotive testing

plant offers better means of studying

the multiplex causes which influence

economy and power. In the volume be-

fore us there is recorded with accuracy

the actual performance of certain typical

locomotives and to the designer or con-

structor of locomotives the book will be

of inestimable value and ought to be in

the hands of every mechanical engineer

Automatic couplers for freight,

engine and passenger service.

Draft riggings and buffer attach-

ments for freight and passenger

cars.

Special couplers for narrow gauge

and plantation service a specialty.

Steel castings of all descriptions.

Oil Burning in Locomotives

Is described in our new book,

Care of Locomo'ive Boilers,

50c. - This Office

The Twentieth

Century

Master Mechanic
Won't use Solid Mandrels.

Cost too much, take up too

much room and don't give

satisfaction.

Nicliolson

Expanding Mandrels

Take everything from 1 to T

inch holes. Take up little

room — always ready and

you can buy four sets for

the cost of one of the solid

kind.

Are You Using Them?
Catalogue tells you
more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.
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THIS II,I,USl"KAriON SHOWS TllK FORM
OK CONSTRUCTION OF THE

Dart Patent Union

}''very feature (if constniclioii leptejeiits tlie best

points to insure stability and durability. The
malleable iron pipe ends and nuts, in eonibina-

tion with bronze inetnl seals, areas near perlection

as is possible to approach, and ihe sales to date

indicate the public approval. There are none so

good. For sale by all the principal jobbers in

United States. Canada and Europe.

E. M. Darf Mfg. Co., Providence, R. 1.

FAIRBANKS CO., SALES AGENTS

SKAT
Best Hand Soap Known

UNEXCELLED for taking
the SMUT and GREASE
off RAILROAD men.

AGENTS WANTED
An attractive offer awaits
the first man in every town
who answers this

SKAT MFG. CO.
791 Park St. Hartford, Conn,

Flexible Spout

Vertically in straight

line. Also laterally.

The latest Improve-
ment to

Poage Water
Columns

engaged in locomolive work. The de-

scription of the testing plant is particu-

larly interesting, the designing of which

was entrusted to Mr. A. S. Vogt, the

accomplished engineer of the Pennsyl-

\ ania Railroad.

The volume extends to 740 pages, and

is profusely illustrated. It may be ob-

tained for $5.00 on application to Mr.

D. S. Ncwiiall, the purchasing agent of

the company. Broad Street Station,

rhiladelphia. I'a. In selling the book

at this purely nominal price the P. R. R.

have placed an exceedingly valuable

reference work within the reach of all

who are interested in the important

subject of laboratory tests of loco-

motives.

New Car Ferry on Lake Ontario,

Port Hope is a town on the Canadian

side of Lake Ontario about opposite

Rochester, N. Y. The U. S. Consul at

that point reports that the Grand Trunk

Railway intend to make an important

railway center of Port Hope. A com-

pany has been formed to operate a car

ferry on Lake Ontario, between Port

Hope and Charlotte, the port of Roches-

ter, N. Y,

One boat will be put on as soon as it

is built and will carry 25 freight cars,

and is expected to make one round trip

per day, summer and winter. The con-

iract for the boat has been let to the

I anadian Ship Building Company, of

Toronto, and will be almost a duplicate

of the boat now being built for service

on Lake Erie. The engines will be of

,S.ooo h.p.. and are designed to drive

the boat through ice in winter. The en-

gines are being built by the Great Lakes

Engineering Works, of Detroit, Mich.

This project, taken in connection with

the fact that the Grand Trunk have been

making surveys between Port Hope and

Midland, on Georgian Bay, for the pur-

pose of straightening the road and cut-

ting down grades preparatory to double

tracking, indicates a very satisfactory

increase of business.

The following distances are approxi-

mately correct, taking Port Hope for

the starting point: .Across the lake,

thence to New York or Boston, 450

miles. Via the Grand Trunk Railway to

Portland, Me.. 567 miles. To St. John,

N. B., via Montreal, 743 miles. To Hali-

fax, N. S., via Montreal, 1,018 miles.

With the building of the Grand Trunk

Pacific, this ferry service will be the

connecting link between Boston, New
York, Philadelphia and Baltimore and

the Pacific Coast, over a new line.

Ansriean Valve and Mster GBinpanji

CINCINNATI, OHIO.

—SEND FOR CATALOQUE—

Th? flLDON COMPANY
1103 Monadnock Block

CfllCflGO. ILL,

A firm of locomotive builders in Glas-

gow, Scotland, has recently obtained a

contract to build six locomotives for a

railway in India. An American loco-

motive building firm put in a bid but

failed to receive the order on account

of price being higher.

Car and
EngineALDON

R^epl^ccer

Saue Tinie,_ Labor and Darn-

age to Eqaipm^nt

No Loose Parts to Get Out of Order

Gradual, Easy Lead to Rails

A Modern Appliance for Modern Roadi

CIRCULAR ON APPLICATION

Locomotive Engine

Running and Management

Angus
By ^i'^ f\C\ B''st ''"f»k in print

I Sinclair '^^•v-lvl iv.r any railroad ini

ANGUS SINCLAIR COMPANY
136 Liberty Street, New York

A Practically
Perfect
Portable
Pneumatic PINCH

Stop moviTig your heavy work
to the machine. One Man
brings this tool to the work
and punches it besides.

SAVES
TIME

LABOR
SPACE

Leading
concerns in
all p£irls of
the country
use this
Punch.

Built in 5

Standard
Sizes.

Special
machines
built to

order.
Write for

Catalogue
C.

F. F. SLOCOMB & CO., Builders
WILMINQTON, DEL.
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All equipment rebuilt In our Chlc&ito shops. &nd at Scranton, Pa., In the new "Lackawanna" Shops

All Kinds of Cars and Engines Ready for Immediate Delivery
released by trunk lines

1000—60.ooo;lbs. capacity reuuii.t flats and (iondolas
2000 50,000 LBS. capacity i-lats, box and uondolas
COACHES, combination and baogaqe cars

POREKiN SHIPMENTS HAVE PROPER CARE OF
EXPERIENCED STAFF

Cable Address

" PITZLUTH "

SS AND 70 TONS CONSOLIDATIONS
45 AND SO " lO-WHEELERS
40 TO 55 " MOGULS
45 TO 56 " PASSENGERS
SWITCHERS, FORNEYS AND SMAV ENGINES

FIT^BHUGHfUliTHER rOIMBraWWBIock rHICAGO
I 'i:.'=-SJ?o^^^!5''^ l_*="6^'9'^ Py^G-V^ so stj^rancis xavieb st. t. ^rialto blog.

^orld's peLJr

St. Louis

FIRST PRIZE FOR

TOOL STEEL
AWARDED TO

Mclnnes Steel Co.

CORRY, PA.

in competition with the best makes in

England and Germany. Also manu-

facturers of ail kinds of Tool Steel,

Die Blocks, and Steel Forgings.

Writ© for Prices and Information

GOLDEN YELLOW
CALLA LILY, 6 Sslbs.

Cn KINDS
JOU FLOWER

SEEDS w-
Astprg, l!;ils^ni. Crinnfi,
CalUopsis, Nastuitiuiii,
Morning Gloiy, Pansy,
I.aikspur, Joba Tear's,
i'oppy. Golden Glow,
Snaiidragons, Cosmos,
ViiiU, Zinnia. Verbenht.
MoiiI:»-y riant, Swe. t

Korkut. Primrose, lie
riant, Pfiunia, Caster
i^il Iteans, Portiilara,
CandytiUt, Sweet Peas.

CHAMPION
BULBS.

Tlie Rummer Hvaeintli,
<io!ilen I.ily, IlumniiTi^'
Binl, Gladiolus, Giant
Tuberose. Baby Brealli
Oxalis. all this beauti-
ful colleetion of seeds
and bulbs only lOc, in
silver or 5 2-r. stnuipsto

pay the cost for paeldn? and posiaKP- Order qiiiek
and be sure ot thia grand offer — only lO ci-nls.

CHARLESTOWN NURSERY, - CHARLESTOWN, MASS.

A pamphlet on four-cylinder bal-

anced compound engines has just been

issued by the American Locomotive

Company, which contains a paper read

before the Railway Club of Pittsburgh,

by Mr. I". J. Cole, meclianicHl engineer.

This paper begins with the presentation

of the reasons for the interest now ta-

ken in the various types of four-cylin-

der ciinipDinuls and this is followed by

an hi.>itorical stalL-nu-iit ol the early

stages of dovclopnienl which led up to

the four-cylinder compounds of the

present day. The author presents dia-

grams from early patent specifications

and he gives dates of what may be

called the turning points in the develop-

ment. A number of engravings are used

to illustrate the subject of crank axles,

thus graphically recordin'g the forms

used and the progress made. Among
the illustrations are several showing
well known English, French and Amer-
ican four-cylinder compounds, and the

Cole system naturally receives promi-

r.ent mention. This pamphlet, beside

being historical, contains quotations and
descriptions of the best foreign prac-

tice, as well as that of the company witli

which the author is connected. Copies

of this pamphlet, which has been made
to conform in style and make up to

other publications issued by the com-
pany, will be sent to those interested

upon application.

In connection with the discussion of

affairs in Russia during the last few
months, we notice that the word "altru-

ism" is coming much into use. Altru-

ism is an extended form of charity or

benevolence that does not begin or end
at home. We are rather prejudiced

against the word "altruism," but we
think the world would be better frotn

the state of being it represents being

more widespread.

Fans, blowers and exhausters for

heating and ventilating, mechanical
draft and other purposes are described

in a booklet issued by the Green Fuel

Economizer Co.. of Matteawan, N. Y.

This company has for many years in-

stalled fans and exhausters for mechan-
ical draft in connection with the Green
Fuel Economizer. They have recently

added large shops to their plant in or-

der to handle this branch of the busi-

ness.

Many of the most valuable inven-

tions ever given to the world brought
no patent royalties to the originators.

The locomotive provides a good illus-

tration of this truth. The most valu-

able fuel saving invention put on early

locomotives was valve lap. Then came
fixed eccentrics, link motion and wheel

counterbalance weights. None of these

improvements were patented.

Star Brass Manufacturing Co.
original and Exclusive Manufacturers of

"NON-CORROSIVE"
STEAM AND AIR GAGES

Extra Heavv Muffled and Open Pop Safety
Valves. Chime Whistles. Seibert Buir>-Eye
Lubricators. Automatic Water Gapes; G!ol>e.
Angle. Check. Cross and Blow-off Valves.

Main Office and Works

108-114 EAST DEDH4M ST. BOSTON, MASS.

Branches, NEW YORK CITY LONDON, ENQ.
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STANDARD IMECHAMCAL BOOKS
FOR ROAD AND SHOP MEN

BY CHAS. McSHANE

Tk
Locomotive Up to Date

Price, $2.50

New York and

Westinghouse Air Brakes
Price. $J.50

One Thousand Pointers for

Machinists and Engineers

Price. $1.50

All books bound In fine clotK

AGENTS WANTED everywhere; write for

terms and descriptive circulars. Will be sent

prepaid to any address upon receipt of price.

GRIFFIN & WINTERS
171 La. StiLlle Street, CHICAGO

Wm.R. Phelps& Co.

MANUFACTURING JEWELERS.

High

Class

Watches,

Diamonds,

and

other

Precious

Stones.

We make a specialty of

Masonic and all other Emblems.

Diamonds purchased of us at present

prices are a good investment. We
have a fine line of the best Railroad

Watches at rock bottom prices.

Jewelry of every description.

WM. R. PHELPS & CO.

3a"MAIDEN LANE, NEW YORK, N. Y.

The Last Spike.

A new book has just come from
the pen of Cy Warmen, the rail-

road man's poet, and author of vari-

ous railroad stories that could come only

from one to the manner trained. Cy
went through the hard ordeal for several

years of railroad fireman and en-

gineer, gaining thereby the capital

of experience that he has fringed

with poetic linings, making most
attractive literary pictures admired ot

all lovers of real literature. Mr. War-
men is author of the song, "Sweet
Marie." While on his way from the

West on a trip to Egypt and the Orient

Mr. Warmen stopped in New York for

a day or two and was induced to give

his song to a music composer for pub-

lication. After three months' wander-
ing the poet returned to London and the

first news of his song he heard was the

street gamins singing it.

They Needed It.

Gen. Frederick D. Grant was praising

the intelligence of a certain colonel.

"He it is," he said, "of whom they

tell the church parade story. His men
were drawn up for church parade one

Sunday morning, but the church was un-

dergoing repairs and could not accom-

modate all.

" 'Sergeant-Major,' said the colonel,

'tell all the men who don't want to go

to church to fall out on the reverse

flank.'

"About 60 per cent, of the men quickly

and gladly fell out.

" 'Now, Sergeant-Major,' said the

colonel, 'dismiss the men who didn't fall

out and march the others into church.

They need it most.'
"

A neat little pamphlet, setting forth

the merits of the Harvey Friction draft

spring, has just come to our office. It

is a nicely illustrated booklet and

shows the 6yixS in. double coiled spring

as it comes from the factory. It is ap-

plicable to any form of draw gear, new
or old, and the main spring is made out

of a square bar with the two outer cor-

ners cut off so that, in fact, the section

of the bar shows five sides. Around the

beveled outside edges of the main
spring a second one is coiled. The sec-

ond one is triangular in section and fits

close against the first. When taking

up shock the main spring is compressed,

and as it goes together the bevel edges

slide over the bevel edges of the second

and *hus tend to increase its diameter

while it is undergoina: compression as

well. The result is increasing resistance

and increasing friction. The spring has

been carefully designed and looks like

"business." Its compression capacity is

said to be 150,000 lbs., and its release

17,200 lbs. Anything over 152.000 lbs.

makes the spring equivalent to a solid

cylinder of steel. Write to the Frost
Railway Supply Co., of Detroit, if you
would like a look at the kind of spring
they make.

The locomotive building industry in

Scotland has been very busy during the

past year, the North British Locomo-
tive Company having employed 7,716

men, being nearly one-half of the men
employed in this branch of engineering
in Great Britain.

The indications are that the various

locomotive works in America in 1906

will surpass the record of 1905. The
record of the Baldwin Works for 1905
and in 1903, will no doubt be consider-

ably surpassed, chiefly by orders from
foreign countries.

A movement has been going on for

some time among the United Machine
Workers of Great Britain and the Socie-

ty of Amalgamated Engineers with a

view to a consolidation of the two
bodies. The terms have at last been
agreed upon and the membership of the

new organization exceeds 100,000.

Information comes from Canada that

the Grand Trunk Pacific, with a view

of selecting the best route through the

Rocky Mountains, has been engaged in

surveying the passes. A good many of

our legislators have not this year been

able to survey any passes, and it is im-

possible to say for certain what line

they may adopt.
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As It Was Before the Railway. It.ilian province of ricdmont from know tliat the Alps of this continent.

The scene represented on this page is France. Probably the highest eleva- the famous Rocky Mountains, are bc-

from a photograph taken in the Mari- lion in the Maritime Alps is about 9,400 ing constantly explored by railway en-

time Alps, and it gives one a good idea ft. On the left of the picture is a zig- ginecrs, guides and daring hunters.

IN THE MARITIME ALl'S—SCENE TVl'Il-VlNG WHAT A R.\ILWAY LOCATING ENGINEER MAY ENCOUNTER.

of the kind of country which the rail-

way locating engineer often has to at-

tack. The Maritime Alps is the range

which extends from about half way or

middle of the Durance river southward
to the Mediterranean. It is part of the

mountain chain which separates the

zag road. It is one on which horses

and vehicles may travel. In fact, the

modern motor car, with its tooting

horn, has been seen and heard on such

roadways as these in various parts of

the Alps.

In this connection, it is interesting to

One of them, who is a mountain guide

in the employ of a railway company,
strange as that maj- sound, recently dis-

covered a series of caves of magnificent

proportions. Mr. C. H. Deutschmann,
formerly of Minnesota, now of Revel-

stoke, B. C, while hunting big game in
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the Canadian Rockies, came upon a

subterranean grotto, probably the work
of an extinct geyser.

The description of what he found was
originally told to the Montreal Wit-

ness, and is briefly as follows : "The
entrance to the caves led down into

black darkness, and he had to build lad-

ders down for a distance of 450 ft. be-

fore he reached the bottom. There are

really seven caves, one on the top of

the other, with holes breaking through

the floors occasionally. Water pours in

from different directions and meets in

the bottom cave. Here the rush of

water is so swift that a man could not

possibly stand up in it, and its terrific

roar fills the caves with an awe inspir-

ing sound. The caves are of wonderful

beauty, not only because of the pretty

colored stalactites and stalagmites and

the delicately formed pink and white

carbonates of lime on the walls, but

also because of their conformation.

The entrance is obtained by a natural

bridge over a stream, the bridge being

some six hundred feet long. Then de-

scent has to be made of a canyon, along

the bottom of which is the way to the

main cave, four hundred feet below the

entrance. Most of the caves are about

thirteen feet high and thirty feet wide,

but one called the ballroom, with a

floor which is flat and suitable

for dancing, is 200 ft. long and

130 ft. wide, and some forty to fifty feet

high. The extent of the caves is not yet

known, as they have not been fully ex-

plored. They are situated about thirty-

well known cricket clubs in that city

had among their decorations the words,

"Well played; 60, not out." The old

engine which we illustrate is still at

work, and the North Eastern Railway

diagonally from the top of one to the

bottom of the other. The cylinders rest

directly on the shell of the boiler, which
is not covered with any logging. There
is a small cab on one side, in which the

ORIGINAL AND ALTERED FORM OK VALVE MOTION.

of England might well say of it, as the

cricketers did of the Queen, "Well
played; 84, not out."

We are indebted to Mr. Wilson
Worsdell, chief mechanical engineer of

the North Eastern of England, for the

photograph, diagrams and information

concerning this remarkable engine. Mr.
Worsdell is of the opinion that it is the

oldest locomotive in the world that is

daily under steam, for it was built in

PRESENT DAY VALVE GEAR OF OLD ENGINE.

five miles from Revelstoke and a mile

and a half from the C. P. R track, from
which a rise of 1,900 ft. is made to an
elevation of 5,382 ft. above sea level,

before the cave entrance is reached."

Score: 84 Not Out.

During the Diamond Jubilee of the

late Queen Victoria, when all London
was decorated with flags, streamers and
emblems, the headquarters of one of the

1822 and is now regularly used as part

of the motive power equipment in the

collieries of Sir Lindsay Wood, who is

one of the directors of the North East-
ern Railway. The collieries are situ-

ated in the county of Durham, at a

place called Hetton-le-Hole, in Eng-
land.

The engine has vertical cylinders ioJ4

ins. in diameter and 24-in. stroke, with

crossarms instead of crossheads work-
ing in upright guid-s which are braced

"driver" is evidently allowed to sit

down. Our illustration shows him with

his hand on the brake apparatus. This

is a form used a good deal in the

British Isles, and is an upright shaft

placed in a hollow stand. The shaft

has a screw .thread cut on the lower

end, upon which a nut works. The nut

has two trunions on either side, which

take the place of a pin in a lever. The
nut can be run up or down the shaft,

according to the way the handle is

turned, and the nut, although moving
the end of a lever, always remains par-

allel to itself.

The familiar "life guards" are to be

seen in front of the leading wheels.

These are the vertical metal bars which
reach from the buffer beam to very

nearly the rail level. They are used

throughout the British Isles and on the

continent at the present day. The sand

box is seen comfortablynestling against

the side of the smoke box on the run-

ning board level.

The line engraving, Fig. i, shows the

valve gear at A as it was originally

built. The motion which actuated the

valve was obtained from a cam working
in a square box. This motion was con-

veyed through connecting links and
rods to a lever fixed above the

steam chest. The valve worked
in a box on the slide spindle.

The reverse motion was obtained by

the driver withdrawing bolt C and mov-
ing the rod to other end of lever and
replacing the bolt at point marked E.

This had to be done separately for each

of the cylinders. About the year 1880

the old arrangement was altered. An
eccentric sheave was fixed on the axle

instead of the cam, and the motior ^vni

conveyed through a link, as shown :' ,
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This arrangement is more clearly

shown in Fig. 2. The reversing lever

was fixed so as to shift the link block in

the link. The half-tone illustration ex-

hibits this arrangement also, but the

adjacent ends of the links and the bot-

tom of the reverse lever and its ful-

St.fl

i)

FIG. 3. TRANSVERSE SECTION THROUGH
CAB LOOKING FROM FRONT OF

OLD ENGINE.

crum are hidden behind a metal plate.

In Fig. I the old and the new valve

arrangements are, for convenience,

shown on one diagram, but it must be

borne in mind that prior to 1880 the

cam and box arrangement for moving

the valves was fitted on both axles, but

after that date eccentrics and links

were used for leading and trailing

wheels.

The throttle handle is not shown in

the half-tone, but its position is evi-

dent from the line drawing, Fig.

3, which we reproduce. The hole

cut through the back of the cab

can, however, be seen in the photo-

graphic reproduction. The throttle

valve lever enters the cab near the

top, and is secured to a vertical spindle

in a valve case on the side of the dome,

the old style of butterfly valve being

used. The arrangement of levers is

shown at D, Fig. 3, which is a view

looking from front of engine.

The arrangement of the side and con-

necting rods is interesting. Our illus-

tration shows that the crank pins were

placed at quarter turns, the leading pin

being in advance of the trailing one.

The leading wheel has one pin to

which both forward connecting rod and

side rod are attached, while the trailing

pin is grasped by the rear connecting

rod, and a crank arm extends from the

pin to the required position for the

back end of the side rod. This crank

arm is similar to what is used in Wal-

schaert valve gear instead of an eccen-

tric. According to our modern rule,

the engine has a calculated tractive ef-

fort of about 4,700 lbs. The dimensions

of this hardy survivor of pioneer days,

as given by the Hetton Coal Company,
Ltd., are as follows :

Diameter of boiler, 4 ft. 4 ins.; length of boiler,

10 ft. 2 ins.

IvCngtJi of tire tube, 5 ft.; diameter of fire tube,

2 ft. i'/] ins.

Length of tubes, 5 ft. 2 ins.; diameter of tubes,

2 ins.

Number of tubes, 58: lengtli of fire grate, 3 ft.

2 ins.

Width of fire grate, 2 ft. 6 ins; steam pressure,

80 lbs. per sq. in.

Diameter of cylinders, 10^ ins.; height of cyl-

inders above boiler, i ft. 6 ins.

Length of stroke, 2 ft,; depth of piston, 4 ins.

Diameter of wheels, 3 ft.; diameter of axles, 5

ins.

Wheel base, 6 ft. 4 ins.; 4 wheels coupled.

One cylinder to each pair of wheels; length of

frames, 12 ft.

Thickness of frames, 1 in.; boiler fed by one
injector and one feed pump.

Length of tender, 9 ft.; width of tender, 3 ft.

10 ins.

Diameter of tender wheels, 3 ft.

Capacity of water tank on tender. 137 Imperial

gallons.

Vertical clearance in axle box guides, ij^ ins.

Diameter of smoke box, 3 ft. 8 ins.; length of

smoke bo.x, i ft. 11 ins.

Coal consumed per day of 11 hours, 10 cwts.

Size of water tank, 3 ft. 11 ins. long, 3 ft. 3 ins.

wide, and 2 ft. 10 ins. high.

Coal bunker on tender, 4 ft. by 3 ft. 3 ins.

Height of center of boiler above rail, 5 ft.

Water in tank will serve 3 hours.

Odd Units of Measurement.

In the course of a lecture on "The
Metric Fallacy," Mr. F. A. Halsey said:

"Even the barleycorn is in wide use to-

day, for the difference between the sizes

common unit of land measure to-day is

the Spanish vara. In Louisiana, the cor-

responding unit is the arpent—the old

French unit—which, in spite of a cen-

tury of compulsory laws, is still current

in France, and which, Anglicized in pro-

nunciation, is, to-day, the common unit

by which land is bought and sold in

Louisiana, We have just completed the

celebration of the centennial of the ces-

sation of French sovereignty in Louisi-

ana, but the old French unit of land

measure survives all the changes of a

hundred years, and is still well and

hearty, thank you. In the older parts of

Philadelphia, loo ft. and 3 ins. are to-

day legally 100 ft., because the survey-

ors' chain with which the city was laid

out was 3 ins. too long. Special tape

lines are made for use in Philadelphia

on which 100 ft. 3 ins. are graduated as

100 ft.

"The Vi in. United States or Sellers

standard screw thread has 13 turns per

inch. Mr. Welsh, the original superinten-

dent of the Westinghouse Air Brake

Works, for some reason now unknown,
objected to an odd numbered thread, and

he, therefore, adopted the Sellers stand-

ard, except that for the half-inch bolt,

he adopted 12 threads instead of 13. This

decision has proven to be a mistake and a

nuisance, and the company would to-day

be very glad to change it, but it finds

itself powerless to do so. The immense

number of brake equipments which are

out all over the world, the constant call

for renewals, repairs and extensions

makes the simple necessity for continuity

paramount above all others. I know of

OLDEST LOCOMOTIVE IN THE WORLI I>\II.V U'NDER STEAM.

of our shoes is a barleycorn. The State

of Texas has been United States soil

since 1846, but in those portions of the

State which were settled by the Span-

iards—how it is in the other portions, I

do not know, nor does it matter—but in

tlie portions settled by the Spaniards the

no more significant example than this.

This great company finds itself power-

less to change the number of threads

upon one size of bolt by one turn per

inch, but our metric friends tell us that

we can change everything and almost

without difficulty."



Mfi RAILWAY AND LOCOMOTIVE ENGIXEERING April, 1906.

Hardworked Yard Clerk.

During a discussion on Loading of

Locomotives on the Equated Tonnage

or Drawbar Pull Basis, at the New York
Railroad Club, introduced by Mr. J. M.

Daly, of the Illinois Central, Mr. Daly

made the following pertinent remarks

about a poorly appreciated clerk: "The

question of yard office work has been

almost entirely neglected by the rail-

roads. Y'ou have doubled the size of

your engines, doubled the capacity of

your cars and yards, and still the same

old yard shanty is there, with the same

old forty dollar clerk and no more, but,

instead of having one telephone, he has

seven or eight, and that yard clerk has an

immense amount of work to do, with the

poorest kind of facilities, and I believe

the further you investigate the tonnage

question, the greater will you appreciate

the fact that the yard clerk is one of the

refrigerator cars, and any number of tele-

grams from the traffic department to

hold certain revenue loads for orders of

the shipper or consignee, to say nothing

of looking after per diem and penalty,

and delays to cars waiting for billing, and

cars on which the bills have been lost or

mislaid.

"This yard cltrk is furnished with an

office about 7x10 ft., and in winter the

stove is right alongside of him. He is

given no facilities for laying out his

work. Conductors coming in throw bills

and reports down, sometimes to see how
much noise and disturbance they can

make, then they go to the bill boxes,

pull out their own way-bills, and muss

them all up.

"LTncle Sam maintains thousands of

local post offices throughout the country.

some of which receive ten or twenty

letters per day, but he provides suitable

SNOW PLOW ATTACHED TO ORE CAR.

most valuable men connected with the

service and one of the most neglected.

"A good tried-out yard clerk is com-

petent for almost any position on a rail-

road, for the reason that he must have

a remarkable memory, he must have a

keen perception to take advantage of

conditions as they arise, must be re-

sourceful. For example : When the day

man comes on duty in the morning, he

finds orders to give this party preference

for so many cars, to give that party pref-

erence for many cars, and, in fact, he

may have preference orders for fifty box
cars, with only ten box cars in the yard

to apply on the orders; he has telegrams

to divert company coal from this to that

point; to get special movement on some
work material—ties or rails for a given

point—to watch for certain furniture and

racks and ample office room and boxes,

indexed, into which to place these few

letters for quick and ready reference,

whereas some yard offices have from

five hundred to one thousand way-bills

for that many cars at one time, and the

cars and contents representing millions

of dollars of investment; the loss of one

of these way-bills discommodes the

shipper or consignee, causes the freight

to be delayed, taking up valuable yard

space, and still the railroads to-day go

on in the same way, with little, if any,

facilities in that particular department.

"I trust that the gentleman present

who has jurisdiction over that depart-

ment of the service will not further neg-

lect the yard clerk, but assist him in

every possible way and make his bur-

dens lighter than they are at present."

Snow Plowing with an Ore Car.

The Chicago & North-Western Rail-

way have used an ingenious arrange-

ment this winter in their fight with "the

beautiful." They have attached a snow
plow made of steel plates to one end of

a ballast car, as shown in our illustra-

tion, and when weighted with, ore or

other heavy, rough material, the car has

had the necessary weight to make it

serviceable against drifts of consider-

able size.

The point of the plow runs on a slip-

per, and thus easily slides on the rail

when pushing the snow off to either

side. The plow, as will be seen, is of

the wedge type, and its point can be

adjusted to the required height by
means of the vertical screw carried on
top of the ballast car. The whole ar-

rangement, while temporary as far as

attachment is concerned, is yet perma-
nent enough to stand a great deal of

rough usage, and when the snow dis-

appears, as it does eventually, before

the sun's rays as well as from the front

of the plow when in action, the car can

be used for the transportation of ballast

or freight as was originally intended.

We are indebted to Mr. Robert Quayle,

the superintendent of motive power and
machinery of the C. & N. W., for the

blue-print from which our engraving

has been made.

On Sea and Land.

The Canadian Pacific Railway are do-

ing things on sea and land just now,

if reports are true. The company
recently notified the Dominion govern-

ment that their two new steel steam-

ships for the North Atlantic trade,

named, respectively, the Empress of

Britain and the Empress of Ireland,

now being built on the Clyde, will be the

fastest ships on the St. Lawrence route,

and on this they base their claim that

the Canadian mail should be carried by
the fastest two ships of the Allen Line

and the fastest two of the C. P. R. It

is understood, however, that the Aliens

do not take kindly to the proposition.

Reports emanating from Winnipeg
say that the British government have

decided to test the resources of Canadian

Pacific in a very severe and practical

manner. In consequence of their alliance

with Japan the Imperial authorities de-

sire to demonstrate the feasibility of

transporting, on short notice, 10,000 sail-

ors and marines from Great Britain to

Queen Charlotte Island, on the Pacific

coast. To do this steamship travel on

both oceans and a transcontinental jour-

ney will be involved. The C. P. R. will

have to carry the men, the necessary

camp equipment and the baggage and

stores, and will have to feed the men
on the way. Perhaps the water part of

the program v;ill also be carried out by
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the railway company, as tliey own a mag-

nificent fleet of ships. If successfully

accomplished it will be a practical ob-

ject lesson in transportation, and will be

an achievement which must call for a

high degree of executive ability, manage-

ment and railroad operation.

The C. P. R. have a corps of engineers

out on a survey in the Rockies for the

purpose of constructing a loop which

will (In aw.Tv with the 4'^ per cent, grade

was ignorant of the state of affairs. A
tnwcrman, however, took in the situa-

tion and wired ahead of the train for the

track to be kept clear. The fireman

worked away and the train kept on go-

ing, but, fortunately, nothing got in its

way. The conductor was at length made
to realize that there must be something

wrong, and went ahead over the cars,

and (in reaching the engine quickly shut

off steam and applied the brakes.

bar of iron across the rails. An iron

track gauge, clean at the points of con-

tact, or, indeed, any piece of bright metal

which has a low resistance, would pro-

duce the desired result.

Fireman Grabbed Flying E^gle.

The fireman and engineer who took

the Rocky Mountain Limited out of

Denver one morning last month, cap-

tured an immense American eagle as it

MANCHESTER LOCOMOTIVE WORKS IN THE EARLY DAYS OF LOCOMOTIVE BUILDING.

between Hector and Field, B. C. The
contemplated loop will be about 20 miles

in length and it is estimated that it will

cost approximately $6o,0(X) a mile.

Difficult to Warn.
A distressing accident recently oc-

curred on one of the leading railroads

running between Buffalo and New York.

A freight train proceeding at a fairly

high rate of speed was naturally ob-

served by persons living near the right

The engineer may have met death

while leaning far out of the cab window,

by being struck by some object close to

the track. Whatever was the cause, the

separation of engineer and fireman in

such a case as this emphasizes the ad-

vantage which would be possessed by

some form of automatic stop signal,

which those in advance of the train could

have set at danger, and so have stopped

the train when warned by the tower-

man.

v.'as flying in the air. The experience

is probably unique in railroading.

The unfortunate king of birds will

spend the remainder of his days in sati-

ating the wondering gaze of the crowds

at City Park. The eagle measures 7 ft.

4 ins. from tip to tip.

It was about I o'clock Saturday after-

noon when nearly at Limon that the

engine crew noticed the bird flying low
and straight ahead of the train. The
train was then traveling at from sixty

AN EARLY AMERIC.-VN TYPE ENGINE BUILT .A.T TH£ MANCHESTER LOCOMOTIVE WORKS.

of w-ay and on the streets of a town
through which the train passed. These

people were horrified to see the lifeless

body of the engineer hanging far out

of the cab window.

The train passed too quickly for them
to make any effective effort to warn the

train crew, and as the engine was one

with a centrally placed cab. the fireman

The short circuiting of the track cur-

rent such as is used where automatic

block signals are installed, would put the

nearest signal situated between the short

circuit point and the approacliing train

in the stop position. This would op-

erate the automatic trip if there was one.

Short circuiting can be done by placing

a hand car on the track or by laying a

to sixty-five miles an hour, and if it

did not change its course it was evident

that the eagle would be overtaken. The
bird was on the left side and as the en-

gine flashed by the fireman reached

out and grabbed the bird by a leg and

pulled it into the cab. With the aid of

the engineer the big fellow was downed
and tied, but it made quite a fight.
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Patent Office Department.

A notable feature of the bulky re-

ports of the Patent Office Department

this year is the devices used on loco-

motives with a view to economize fuel.

The degree of perfection to which the

construction of the locomotive has at-

tained has apparently left little to be

improved except matters of detail, and

the minds of the inventors seem to run

in channels where the important ele-

ment of cost may be lessened. There

are a few things in the patent reports

which, like the poor, we have always

with us. The car coupler seems to run

a race with the non-refillable bottle,

and the end is not yet.

We select out of a host of meritorious

contrivances a few of the most notable.

JOURNAL LUBRICATOR.

A device for lubricating journals has

been invented and patented by Mr.

Austin Berry, Ottawa, Canada, the con-

trivance consisting of a pin extending

from the end of the journal, an arm
loosely supported on the pin, a shaft

suspended on the arm, a lubricating

wheel carried on a sleeve attached to

the suspended shaft, and gearing be-

tween the sleeve and the pin extending

from the journal. When the journal is

in motion the lubricating wheel con-

stantly supplies the lubricant to the

under side of the journal.

SUPERHEATER.

A new form of superheating appar-

atus has been designed and patented by

Mr. William Platz, Weinheim, Ger-

many. The annexed illustration shows

that the device is located in the smoke
box of a fire tube boiler, the super-

heater tubes being set at right angles to

the fire tubes, the diameter of the super-

heater tubes being much less than the

of the block having an inclined surface

along one edge with a groove extend-

ing longitudinally near the inclined bot-

tom surface, the inclined surfaces hav-

ing arms or prongs which diverge as

they recede from the head.

SAFETY DE\TCE.

Mr. Edmund B. Powers, Brooklyn, N.

Y., has invented and patented a safety

device for railway service, which pro-

vides means for automatically displaying

signals in the cab of a moving locomo-

tive informing the engineer and at the

same time automatically applying the

brakes. The signals are operated by

vanes similar to semaphore arms placed

near the track and arranged so as to

be struck by an extended arm on the

locomotive. The contact of the arm and

vane causes a red and green light to be

displayed according to which vane has

been extended, and also actuates a

and intermediate lugs between the end

and center lugs, the whole being at-

tached with a key sliding readily into

the keyway from the upper end of the

NEW SUPERHEATER.

diameter of the fire tubes, and the

superheater tubes being arranged so as

not entirely to cover the openings in

the ends of the fire tubes. There is also

means for moving the superheater

tubes transversely of the boiler.

CAR REPLACER.

A car replacer has been patented by

Mr. W. P. Byrd, Baltimore, Md., com-
prising a metallic block provided with

oppositely inclined sides provided with

grooves and a rotary head between the

upper ends of the sides and the bottom

STOP .SIGNAL DEVICE.

whistle besides applying the brakes. The

accompanying illustration shows the

semaphores and also the apparatus at-

tached to the cab of an ordinary loco-

motive. The patent is now owned by

the Railway Cab Signal and Equipment

Company, of Portland, Me. The patent

number is 748,649.

LOCOMOTIVE.

Mr. C. Hagans, Erfurt, Germany, has

secured a patent for an improved loco-

motive, the original claim embracing

means for laterally adjusting a driving

or driven axle, comprising a laterally

adjustable hollow end axle, a core axle

slidably adaptable to the hollow axle,

and means for transferring the move-

ment of the hollow end axle to the

driving or driven locomotive axle, and

for driving the core axle. The com-

bination is claimed to ensure the avoid-

ance of rail jumping by heavy freight

engines not furnished with front Or

rear trucks.

BRAKE-SHOE.

Mr. Joseph D. Gallagher, Glenridge,

N. J., has patented a brake-shoe com-

prising a body with a central attaching

lug, and a lug at each end of the body.

I

IMPROVED BRAKE-SHOE.

shoe and holding the shoe in place.

The shoe is readily attached or de-

tached.

GASKET.

Mr. J. W. Guillott, Chicago, 111., has

patented a corrugated metallic gasket

having concentric reinforcements sur-

rounding its inner and outer periph-

eries, the outer ring being of less thick-

ness than the inner ring, the combina-

tion forming a durable steamtight disk.

BLOCK SIGNAL SYSTEM.

An elaborate new and improved block

signal system has been invented and

patented by Mr. T. Silvene, Victoria,

Canada, which by an intricate but per-

fectly arranged system of mechanical

appliances not only gives warning

to trains approaching each other on

the same track but by automatic

devices applies the brakes and brings

the trains to a full stop before a

collision can occur. Five pages of

drawings are used in the speci-

fications illustrating the mechanism,

which embraces almost every device

known to railroad signaling, from sem-

aphore arms to trolley brushes. The
element of danger from front or rear

end collisions would be entirely elimi-

nated with this apparatus in operation,

if the claims, which are evidently sub-

stantiated by full details, are in proper
• position. The apparatus also provides

for the contingency of false alarms. The
patent is No. 777,353-

JOURNAL BOX LID.

An improved journal box lid has been-

designed and patented by Mr. A. Lip-

schutz, St. Louis, Mo. The claims em-
brace a combination with a journal box

provided, with a lid for opening and a

spring carried by the lid and bearing

at one end against the box, while the

other end of the spring forms a lock

engaging with the box to hold the lid

in position, and a stop for the spring

adjacent to the lock.
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riSiON R(J1) PACKING.

Mr. P. H. White, Pittsburgh, Pa., has

patented a new device for packing pis-

ton rods. The claims embrace a pair of

metal sleeve members, semi-circular in

form, which clasp the piston rod, and
are fitted with laterally engaging
tongues. Around this metal sleeve a

soft packing is held in place by a fol-

lower ring engaged in the stuffing box
by a gland in the usual way. The de-

vice is claimed to combine the qualities

of absolute tightness and durability.

STEA.M BOILER FURNACE.

Mr. W. R. Hampden, Kansas City,

Mo., has patented a steam boiler fur-

nace adapted for locomotive or other

engines, the chief new features of which
are a system of transverse water cham-
bers situated in the fire box, enveloped

on all sides by the water in the boiler.

Special air jet orifices are constructed

to open into the enveloping chamber.

The device is said to effect a consider-

able saving of fuel.

Balanced Compound, N. C. & St. L.

The Nashville, Chattanooga & St.

Louis Railroad recently placed an order

The invention so much admired when
once found created surprise that such

ARRANGEMENT OF CYLINDERS ANIJ
VALVE CHAMBER. N. C. & ST. L.

COMPOUND.

with the Baldwin Locomotive Works for

three engines of the ten-wheel type, to

be used in passenger service. They are

balanced compounds, and the photograph

centers of the cylinders, and is located

above the frames. This makes the

cylinder and valve chamber cast-

ing on one side all one piece,

and the design
^

is economical of

space. The pistons all drive on the lead-

ing wheels and axle and the counter-

balance on this pair of wheels is ar-

ranged in accordance with that circum-

stance. The connecting rod is neces-

sarily short, and it is attached to the

crank pin on the outer side of the

parallel rods. The crosshead is of the

alligator type and the top guide is notch-

ed so that neither of the upper edges

are exposed, so that the lodgment of

grit or dirt between crosshead and guide

cannot take place.

The valve gear is indirect, and on ac-

count of the fact that the leading axle

is cranked the eccentrics are carried on

the second or middle axle of the engine.

The driving wheels, all of which are

flanged, are equally spaced, being 72 ins.

apart, and the truck wheels have a

spread of 78 ins. The calculated trac-

tive power of the engine is about 29,-

200 lbs., and as the weight on the drivers

FOUR-CYLINDER BALANCED COMPOUND,
F. H. SchefFer. Supt. of Machinery.

a simple thing should have been so

long unfound. Simplicity has been the

leading element in the most valuable

inventions, yet it required a touch of

genius to conceive a simple thing with

so many possibilities.

The new Grand Trunk roundhouse and

yards at Mimico, near Toronto, Ont.,

were opened in the early part of Janu-

ary. The roundhouse has accommoda-

tion for 27 engines, and the north and

south yards contain 14 miles of sidings.

from which our illustration was made
was taken of the first of the three. It so

happened that it was exactly the

27,000th engine turned out of the

famous Philadelphia works since they

began building locomotives. •

The cylinders are 16 and 27x26 ins.,

and the diameter of the driving wheels

is 66 ins. The low pressure cylinders

are outside and the high pressure are

inside, all arranged with' their centers

in the same horizontal plane. The pis-

ton valve, which has a diameter of 15

ins., is placed between and above the

N. C. & ST. L. TEN-WHEELER.
Baldwin Locomotive Works. Builders.

is 133,920 lbs., it follows that the ratio

of adhesive weight to tractive power is

as I is to 4.5.

The boiler is a wagon-top one with a

first course diameter of 64 ins. The
smoke box is jacketed uniformly with

the boiler, which gives the engine a

neatly finished appearance. The tubes,

of which there are 256, are each 17 ft.

long, and the heating surface they give

amounts to 2,550 sq. ft. The fire box

gives 185. which briAgs the total heat-

ing surface up to 2.735 sq. ft. A square

whose side measures a little over 52 ft.
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would give the same area as that of the

hcpting surface of this engine.

The boiler at the dome course is 70

ins. diameter, and as the bottom is level,

the gusset sheet gives a rise of about

6 ins. The crown sheet has a slight

rise toward the front and the steam and

water space above it is in the neighbor-

hood of 22 ins. The back sheet slopes

forward about 22 ins. from the perpen-

dicular. The grates are level all but a

short distance at the front, and give an

area of 34.8 sq. ft.

The tender is carried on two arch bar

trucks, and has the usual steel channel

frame. The water capacity of the tank

is S.ooo U. S. gallons, and it is made

on the U-shaped plan. The weight of

engine alone in working order is 181,-

380 lbs., and with the tender the total

weight is about 280,000 lbs. A few of

the leading dimensions are given for ref-

erence :

Boiler—Thickness of sheets, 11/16 in. and K in.;

staying, radial.

Fire Box—Material, steel; length, 120 ins.;

early last month, Albert Trench, the

engineer, was leaning limp and partly

unconscious in the cab of the engine,

his hand feebly grasping the throttle

lever in an evident clTort to shut oiT

steam. The train was within a mile of

the station when the fireman noticed

that it did not slow down. He walked

along, the running board to the cab

and found that a great rock had rolled

down the hillside and had broken

through the roof of the cab and had

crushed the head of the engineer. The

fireman stopped the train. Engineer

French never spoke, and died an hour

after. A tragic occurrence like this re-

calls the familiar lines of Pope, which

may truthfully be applied to the dead

engineer. He was indeed "in death a

hero as in life a friend."

Pennsylvania Relief Valve.

Our illustration shows the general ar-

rangement of piston and relief valves

as used on the Pennsylvania System.

In order to keep thi.s tl:U plate down

normally and yet permit it to lift when

occasion requires, live steam is intro-

duced into the cavity above the flat plate

through a hollow plug, which passes up

through its center, and this plug acts

as a guide for the flat plate to move up

and down on.

It is obvious that if at any time the

compression caused by the imprisoning

of steam in the cylinder raises the pres-

sure above that of the live steam in the

valve chamber, the flat plate will lift

and afford a way of c?cape for steam

to reach the exhaust side of the piston.

Water in the cylinder would be forced

out through these passages and would

lift the fiat plate against live steam

pressure and readily pass out without

causing damage to any part of the mech-

anism. The design is simple and com-

pact, and has few parts, and what there

is of them are easily got at. The de-

vice has given every satisfaction and

has been used on the lines east and
west of Pittsburgh. It was designed

by Mr. A. S. Vogt, the mechanical en-

gineer of the Pennsylvania system.

PENNSVLV.\NIA CYLINDER RELIEF VALVE.

width, 4iJ^ ins.; depth, front, 75!.^ ins.;

back, 6S'4 ins.; thickness of sheets, sides,

.)i in.; back, H in.; crown, 7/16 in.; tube,

yi in.; water space, front, 4 ins.; sides, 3

ins.; back, 3 ins.; tubes, wire gauge. No. 11;

diameter, sj-ij ins.

Driving Wlieels—Journals, front. 10 ins. x loj.^

ins.; others, 9 ins. x 12 ins. Engine truck

wheels—^Front, diameter, 30 ins.; journals,

5^ ins. X 12 ins. Wheel base—Driving, 12

ft.; total engine, 26 ft.; total engine and

tender, 55 ft. 2 ins.

Weight—On driving wheels, 133.920 lbs.; on

truck, front. 47,460 lbs.

Tender—Wheel diameter, 33 ins.; journals, 3 ins.

X 9 ins.

The Sudden Call.

\\'liile two hundred and fifty passen-

gers sat contentedly in their seats on a

Baltimore & Ohio express tr^in running

over fortv miles an hour, one evening

The main valves arc inside admission,

and in the valve chamber or steam chest

there are two ports corresponding to

the steam ways of the cylinder, and

they are placed precisely opposite the

steam ways and are directly above them

and the openings are exactly alike and

equal in area.

This arrangement is made so that

when tlie steam port of the cylinder is

open the relief port above is also open

and when- one is closed the other is

closed. The two relief ports rim up

and would meet in a single chamber

only that a flat plate is placed on top

which closes them both. This flat plate

is capable of a slight vertical motion

and whenever it lifts from its seat there

is unbroken communication between one

end of the cylinder and the other.

Daisies Follow Railways.

The old English expression, "The flag

follows the trade," had its origin in the

days when "the nation of shopkeepers"

w-ent out into the uttermost parts of the

earth for the purpose, not of military

conquest, but in order to trade, and the

following of the flag consisted in the

fact that the protection of the home gov-
ernment was always accorded to British

merchants in foreign countries and of-

ten the land which they occupied eventu-
ally came under the flag. The heading
of this paragraph is taken from "Tales
and Talk," and was no doubt suggested
by the old expression which we have
quoted. T. A, T. says

:

"Buttercups and daisies follow rail-

ways the world over," said an engineer.

"In India, in Central Asia, in Brazil, the

parallel rails continually run between
meadows white and yellow with home
flowers.

"In the construction of practically all

foreign railways English or Scotch en-

gineers and contractors have a hand.

These men know that good home grass

is the best thing for holding together

the earth on embankments. Grass is

tough and lasting; it strikes roots so

easily that it practically cements the

most flimsy earthworks.

"So grass seed from home is sown
on railway embankments all over the

world by the home engineers, helping

to build them, and thus, in the most

tropical places among gorgeous orchids

and palms and giant cacti you will see

mile after mile of wholesome, clean

home grass, studded with white daisies

and yellow buttercups."
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General Correspondence.
Cause of Engines Slipping.

Editor:

In all friciidliiicss and good will, I still

must differ with yuu in regard to my
letter in your February issue on slip-

ping of wheels.

We arc told that the surface of irun

or steel may be polished ever so bright

and smooth, and it still would show un-

der a powerful microscope to be made up

of tiny hollows and projections, and that

what we know as "frictioi" between

two surfaces, moving one over the other,

is caused by the projecting points on

one falling into the hollows of the

other.

Now, it is evident that when we wish

to move one surface over the other, or,

rather, when one does move over the

other, the two surfaces pressed together

must separate enough to allow the pro-

jections on the face of one to rise from

its bed, which is the hollows, and slide

over the projecting points of the other,

and we know that it does so.

We know also that if the two surfaces

are pressed together with sufficient force

they will be locked so tightly that they

can't move, as, for instance, a brake

shoe applied tight enough to slide the

wheel, in which case the surface of the

shoe and the projections thereon, have

become firmly locked in the hollows up-

on the face of the wheel; so firmly, in

tact, that they cannot separate or rise

enough to let one slip over the other.

This also applies to the surface of the

wheel and rail.

Before the wheel can slip upon the

rail it must rise enough to allow the tiny

projections upon the face of one to

move over the others, and it does so,

although not perceptible to the eye. Like

the pressure upon the brake shoe, the

more weight we place upon the driving

wheels the firmer the hold of the wheel

upon the rail, while on the other hand,

anything which tends to reduce the

weight or pressure of the wheels upon

the rail allows them to slip more readily.

It was this I had in mind when I wrote

the letter in February.

I did not intend to liken the lifting

effort spoken of to that of communica-

tion to a jack or a togle joint, in which

the wheel would be lifted bodily from

the rail. I intended to show that with

a large wheel and short stroke there

is a loss in tractive effort, and that

more power is exerted against the frame

at the box to lift than to rotate the

wheel.

It is a question of two opposite forces,

the frame pulling against the pin, and the

longer the line between pin and a.\le

the easier one overcomes the other,

while the shorter we make this line, the

h.irder il is for one to overcome the

other, and wlien power enough is ap-

plied to do it it goes with a jerk and

kicks up against weight on wheels. If

11 w-as only a question of the tractive

pnwer being unable to overcome the

inertia of tlie load, or of a low ratio of

adhesive power, then slipping would be

just as apt to' commence in one position

as another, but it has been my experi-

ence and observation that it will be on

the lower forward eighth that an en-

fiiue will start slipping, and there must

be a reason for it.

.\s I stated in my former letter, an

engine will always start to slip on the

Now, the one with the larger wheels

will not have as great a tractive power

as the other, but will have a higher ratio

of adhesive power than the other, and

consequently should be able to make a

greater effort, or should work nearer to

the limit without slipping, but if we load

the first engine up to about the limit

and then hook the second engine on in

its place, we find that while there has

been a gain in adhesive power, there

has been a loss in tractive power, and

unable to do the work of the other it

will slip, for all it has a greater ratio of

adhesive power, and it is owing to the

fact that there is a greater lifting ef-

fort exerted upon the line between pin

and axle.

JURA.—SIMPLON RAILWAY—SWITZERLAND. ENGINE WITH SNOW FLANCERS IN

FRONT OF TRUCK.

lower forward eighth, with right side That is my belief; ani now for the

leading. Why is this? Because the pow- remedy. Well, there is no cure but a

er on left side is dying, and right side help, and that is a longer stroke than

is beginning to live, and the power at now used,

this point is being applied under the For freight engines now used, the

weight on wheels, and at about the

eighth. It, as you may say, kicks \xp

against the springs which, as we know,

are compressible, and allows wheel to

rise enough, or separate from rail

enough, to slip, and by the time

wheel shoiJld be at least 60 ins., and the

stroke as long as possible, and the right

reduction in diameter of cylinder.

.\n engine built along these lines

should be more economical in using

steam; in fact, should do more work with

that right side has reached lower back less steam than an engine with same

eighth the left side is on lower for- weight on drivers with short stroke and

ward eighth, and gets in its kick on that a 60 in. wdieel. It perhaps would be

side. This is done regardless of size harder on guides and crosshead, and

of wheels, but iust the same with a

l)ig wheel, and short stroke, the line be-

tween pin and axle is the shorter, and

we lose in tractive effort but gain in

lifting effort.

To make it clearer, suppose we take

two engines of the same size and build,

same length of stroke, and put la'-ger

wheels upon one than the other.

while an engine so designed would have

a higher rate of piston speed, the wear

of cylinders with long stroke in freight

service would not be as much per

month or year as it is with the short

stroke in passenger service, and the

long stroke engine could work nearer

the maximum effort without slipping.

E. C. Allen.
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Electric vs. Steam Locomotive.

Editor:

I should like to know why was a

good rail and fair weather selected for

the recent test between the General

Electric Co.'s electric locomotive, built

for the N. Y. C. R. R. terminal, and the

steam locomotive? Was it the General

Electric Co. that conducted this test?

Could you "pick the winner" under

the three following conditions, viz.

:

Steep grade with slippery rail; severe

snowstorm; heavy sleetstorm? Was it

a test with or for a purpose?

Nezv York. W. A. E.

One-Piece Steel Crosshead.

Editor:

I am forwarding }'OU herewith blue-

print of our cast steel crosshead which

we are using on our class 10-34-E 70-

ton engines. The feature whicli I think

out the wrist pin hole to proper size,

this hole being cored out to as near the

correct size as possible. We find this is

a very cheap and compact arrangement,

doing away with gibs and loose side

plates, together with the expense of

fitting same.

We have had an epidemic of broken
gibs heretofore, which usually meant
bent piston rods and broken back cylin-

der heads, but the steel casting does

away with all possibility of engine fail-

ure in this direction.

H. C. Shields,

Superintendent,

Lehigh & New England Railroad.

Pen Argyl, Pa.

Burning Natural Gas.

Editor

:

Having, through the courtesy of one

of your subscribers, had the oppor-

tunity of reading an article in your val-

CORED STEEL CROSSHEAD, L. & N. E.

commendable is the fact that the cross-

head is made in one piece, and the

amount of machine work required to

finish it is very small compared with

the made-up types of alligator cross-

head. You will note that we have cored

the upper and lower wearing faces, also

the side plates, and are filling them
with block tin. This part of the casting

we do not machine, the machining at

this point being confined exclusively to

the soft metal, which makes a very

short and cheap operation. You will

also note that we have cored in the

crosshead keyway, and by changing
these cores to right and left the one
pattern does for both sides. We get

very good results from the core work,

and do what little finishing that is nec-

essary by filing. You can readily see

that the machine work comprises bor-

ing out of the piston rod fit and boring

uable journal on burning natural gas,

which was a paper read by Mr. Whit-
ham before the American Society of

Mechanical Engineers, and being inter-

ested in this very valuable product, I

beg leave to differ somewhat with Mr.

Whitham on certain statements he

made with reference to the efficiency of

natural gas compared to coal.

In the first place, he states that cer-

tain records of burners are impossible.

I shall not dispute that, but when he

says there is little advantage possessed

by one burner over another, he is strict-

ly out of it, for the writer is in a posi-

tion to prove to him that there is a

very marked difference in the efficiency

of the different makes of gas burners,

which I have demonstrated by actual

tests right here in this city.

While we may not have had quite as

much experience in the selection of

burners as some of our friends to the

south, yet we have some of the best

burners made by them, besides our own
make, which, I am pleased to state,

takes the bun when it comes down to

actual test. The home burner, invented

and built by a resident of this city, beat

the foreigner in a 24-hour meter test by
5,000 cu. ft. I am speaking of the two
best burners. We have tried others,

but they were not in it at all.

Mr. Whitham next says that as good
economy is made with a blue as with a

white or straw flame, and no better,

and that greater capacity may be made
with a straw-white than with a blue

flame. Now this statement, to my
mind, shows a lack of knowledge on
the combustion of natural gas, for any
one who has burned natural gas in the

house or under the steam boiler knows
that unless you have the proper mix-

ture of air to burn the gas it will surely

make a very dirty fuel; it will make
soot worse than coal or other fuels and

in a much shorter time.

I have found in my experience

through burning it under return flue

locomotive and vertical boilers, as well

as in stoves, etc., that the blue flame is

a sure indication of perfect combus-

tion. I also found that if the gas was
heated previous to passing into burners

it made a much hotter fire, and greater

incandescence in a gas lamp.

In comparing the efficiency of natural

gas with coal, I do not think there is

any question when the matter of cost

and labor is taken into consideration.

We have, on the one hand, the best

coal. Now, any one who has had to

pay for coal, commencing with the un-

loading of same, to the taking away of

the ashes, knows that it is a very ex-

pensive item. Then there is the con-

tinual opening and closing of fire doors

and consequent cooling of boiler plates,

causing more or less damage to boiler

tubes and plates, besides a variable

steam pressure, etc.

On the other hand we have natural

gas, which, if properly burned, gives a

steady and even temperature; no soot,

no cooling down of boiler plates; con-

stant and even steam pressure; no

ashes to carry out, no repairs to grates

and brick walls, less repairs to boiler;

clean and tidy fire room; less labor re-

quired; and a good many other advan-

tages, too numerous to mention.

I cannot agree with Mr. Whitham
when he claims that one ton of semi-

bituminous coal is equal to 28,700 ft. of

natural gas. We have tested it under

boilers, and find that it only takes 26,000

ft. of natural gas to one ton of our best

steam coal. He also states that, taking

coal at $2.00 per ton of 2.240 lbs., and

considering the labor saved by gas, gas

ought to sell for 10 cents. I don't think

I should like to work for Mr. Whitham
for about 87 cents a day, when I should
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have to unload coal, wheel it to the

boilers, bake myself every 20 minutes

or oftener, shake clown fires, rake out

hot ashes, etc., etc. In Medicine Hat,

where the writer lives, we pay, when
we have to burn coal, $475, and we sell

natural gas for s cents per thousand

cubic feet to those using ten thousand

feet, or over, per day, and all that you

need is your engineer to strike a match

and you have your firing done for the

day in a moment. Well, Mr. Editor, I

would like to continue this Jong letter,

but I have overstepped the mark now,

but trust you will let me down light on

this my first appearance as a corre-

spondent, and hope to hear further on

this gas subject from Mr. Whitham or

others, for I am of the opinion that we
have lots to learn yet in the use of

natural gas. R. S. Winter,

Gas Inspector, C. P. Ry.

Medicine Hat, Alba.

"Reader" claims that the most promi-

nent reason has been the influences of

trade unionism, and believes matters

would be improved by allowing the

employers to employ as man> appren-

tices as desired.

If your correspondent will investi-

gate the policy of the unions on the

apprentice question, which can be read-

ily seen by an examination of the

agreements between the unions and the

larger corporations (notably the rail-

ways), and which are published in all

the journals, he will readily admit that

they have done more toward advancing

the standard of apprentices tlian all

other interests combined.

The percentage of apprentices has

been regulated, and if the employers

are unable to teach and make mecha^i-

ics of the number now employed, how
much worse would be their condition if

double the number were employed?

Filling Boiler While Being Tov^ed.

Editor:

I noticed in the January number of

Railway and Locomotive Engineering

the question asked and answered. Can

a boiler be filled through injector while

engine is being towed by another en-

gine? If an engine can be filled by the

method given there I would like to see

it done. I have filled several, both sim-

ple and compound, and was laughed at

several years ago when I asked the dis-

patcher to have my engine pulled a short

distance to fill it, and I was also laughed

at by an old engineer.

One very important thing is left out in

the answer given, that makes it impossi-

ble to do. the work, and if the engine

is placed in proper condition you can

fill the boiler more rapidly than with

steam and at 10 miles per hour speed.

Will someone tell what is omitted in

the answer?

This is my first attempt to write for

a mechanical paper, and this may find

the "scrap pile." I have run a V-hook
motion with independent and variable

cut-off and all styles of compounds built

in the U. S. except the balanced com-

pound. I have read many questions, es-

pecially on "V-hooks," in mechanical

periodicals, some of which must have

been taken from books and not from

actual experience with this class of en-

gine. If this goes to press I may come
again. A. J. H.

Mena, Ark.

Decline of Mechanical Skill?

Editor:

I have read with considerable interest

the letter of "Reader" in your February

number deploring the decline of me-
chanical skill, and while I admit that

the skill of the average mechanic has

declined, I strongly disagree as to the

cause.

m"
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Development of Valve and Valve
Motion.*

BY ANGUS SINCLAIR.

PART TWO.
TREND OF AMERICAN INVENTION.

In a country wliere there was the

amount of unrestrained ingenuity pre-

vailing as in the United States, it was
natural that there should be displayed
much diversity in the designing of valve
gear; and there was, but it did not
manifest itself on this side of the At-
lantic as it did in Europe. European
engineers and inventors devoted them-
selves to devising ingenious arrange-

KIG. 18. ROSS N.\NS' VALVE GEAR.

ments for driving the valves; American
engineers exhausted their efforts in

working out the means of cutting off

steam so that the benefits of expansion
should be enjoyed. 'American loco-

motive engineers have not always
courted simplicity, but that, as a rule,

has been their tendency, and they sel-

dom went far astray on the designing
of valve motion. The drop hook seemed
to appeal to their ideas of simplicity,

and it was the popular valve motion for

years, with the addition of an inde-
pendent cut-off valve.

VAGUE IDEAS ON STEAM EXPANSION.

It seems strange for a twentieth cen-
tury engineer to reflect upon, but it is a

fact that the pioneer engineers had very

had

COM.MON FORM

vague ideas about the advantage of
steam expansion and how expansion
could be most readily secured. Few of
the early locomotives had more lap on
the slide valves than was sufficient to
prevent both ports from being partly
open at the same time. A series of ex-

'This Is part of a historical article for my
lorthcomlng book, "Development of the Loco-
motive Engine." If readers find mistakes of
facts, they will oblige me very much by point-
ing them out. Angus Sincl.mr.

perimcnts were made on the Liverpool

& Manchester Railway about 1844 with

valves having about half-inch lap, and
decided economy in the use of fuel

resulted. The chief engineer of the

railway, and most other engineers of

that day, attributed the saving to the

earlier release of steam that resulted

from putting lap on the valve.

-American engineers appear to have
had a better conception than their Eu-
ropean brethren
concerning the ef-

fect of valve lap,

for James, Davis

and Long applied

lap with a view to

expansion of steam
as early as 1832.

The only objection

found to lap on
this side of the .At-

lantic was that it

caused difficulty in

starting a heavy I

train. As handling
the train easilywas

considered more
important in the

pioneer railway

days than saving
fuel, few American locomotives
their valves equipped with much ex-
pansion producing lap until the link
motion came into use. When the men
in charge of our railroad machinery be-
gan to realize the advantage of ex-
pansive working, they applied inde-
pendent cut-off valves, which did not
interfere with the starting power of the
engines, in preference to lap. The
introduction of the link motion did not
immediately displace the independent
cut-off, but it gradually fell out of favor
as the attributes of the link motion be-

came understood
and its merits be-

came appreciated.

WIX.\NS' VALVE GEAR.

Ross Winans, as

might have been
expected, had ideas

of his own con-

cerning valve mo-
tion, and he em-
ployed a cam in-

stead of an eccen-

tric, and had dif-

ferent mechanism
from other people

to give motion to the valves. On valve

motion, as on most other engineering

questions, Ross Winans was a law unto
himself. He understood more about
steam and its ways than other engi-

neers, and his practices in designing

were influenced by his knowledge.
Figs. 18, 19 and 20 illustrate the valve

motion that Winans applied to his

camel back engines (Railway and Loco-
motive Engineering, 1890, page 185).

The cut-off mechanism was peculiar in

that it worked steam expansively, while
all the time operating the valve its full

stroke, and it is claimed by many engi-

neers that it was the nearest approach
to an ideal cut-off ever made on loco-

motives, using as it did but one valve,

and being particularly simple. The
valve motion of the day was the drop
hook, and this Winans adopted, and
added the cut-off. Across between the

METHOD OF REVER.SING DROP HOOK MOTION.

MOTION.

frames of his "camel," just in the center

of the wheel base, was a shaft on which
were the two rockers—one for each

side. These rockers, shown in A, had
a curved arm that extended over the

wheels and terminated in a bearing for

the back end of the valve stem, as

shown at P; on top of this curved arm
was cast a socket, shown at S, for in-

serting the starting bar when necessary.

Tlie shaft went through the body of the

rocker, as shown by the dotted lines;

below the^shaft there were four arins

carrying at the bottom a steel pin or

bolt that extended through them all,

forming three bearings, as shown at D,

D', D" , B. Now, there were two eccen-

trics on a side—one set for the forward

and one for the backward motion; these

eccentrics operated drop hooks, each

having its own place in the lower end of

rocker. Then, besides the eccentrics,

there was a cam, as shown in B, oper-

ating another hook. This cam worked
in a square frame or yoke (Y), as

shown, the frame being suspended from
the boiler by the hanger L, and it oper-

ated a hook (H) exactly like the drop

hooks of the eccentrics.

The reverse lever merely tumbled the

shaft T, and this shaft carried six cams
like C, three for a side, each cam being

under a hook. When the lever was in

the center, or "out" notch, all the

cams were turned enough to lift the

hooks clear of the pins in the lower
arms of the rocker, and the valves

would not operate while the hooks
worked back and forth, sliding on the

cams. If the lever was put into the

1
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back-up notch, the cams under the

back-up hooks presented their low sides

at the top, and the back-up hooks would
fall down and engage the pin D', and

operate the back-up gear.

If the lever was put in the forward

COMMON I-ORM V-HOOK MOTION

notch, the back-up hooks were lifted,

and the forward motion hooks dropped

into gear.

Ahead of the forward motion notch

there was another, for the cut-off, and

when the reverse lever was dropped

into that, both

forward and back
motion hooks
were lifted out of

gear, and the
hook of the cut-

off cam dropped
in.

There was a

guide, or yoke,

under each hook,

to prevent the

top from striking

the rocker, and to

provide a rest for

the hook to slide

on when out of

22. ROGERS CON- gear. These hooks

had nothing to

hold them in gear

but their own weight, and the fric-

tion in forward motion, and once

in a while in backing up, if the

eccentrics got dry, they would unhook.

If the engine was standing still and out

of gear, or it was desired to change

from forward to back, or vice versa, the

hook that was out could not be engaged

with the pin D, so a starting bar was

dropped into the socket 5" on the

rocker, and.tlie rocker moved until the

hook engaged the pin; then the bar was

taken out and set into a stationary

socket provided for it.

The "four motion cam," as it was

called, was so shaped that it filled the

frame 1' in every position, so that there

was no knock. It caused the valve to

travel five inches, just as the eccentrics

did, but the valve stood still twice dur-

ing each revolution. When the pin,

which is shown at B, was at the dead

FIG
NECTED DOUBI,E

HOOK

center, the valve was opening very fast,

and opened wide almost instantly, and

closed with a quick motion when the

pin reached the quarter; here the valve

rested, allowing the steam to work ex-

pansively, while at the same time hold-

ing the exhaust
open for the other

side, until the pis-

ton had traveled

nine-tenths of the

stroke.

THE FAVORITE
DROP HOOK.

The most com-
mon form of drop
hook motion used

in the United
States is shown in

Fig.20 (L. E., 1901,

P- 157), which gives

tlie motion for for-

ward or backing

eccentric. Throwing the reverse lever

Ic.rward licld the backing hook out of

roach of the rocker pin and allowed

the forward hook to drop upon the pin

when it came into position. The start-

ing bars were connected with the valve

rods and enabled the engineer to move
the valve till the hook would drop into

place.

This form of motion was used by the

Amoskeag, Taunton, Rogers and oth-

ers, and many engi-

neers of those days

declared it could' not

be beaten.

THE FAVORITE

V-HOOK.

The V-hook mo-
tion, which came de-

cidedly into favor

after being intro-

duced into the United States about

1842, proved a good compromise be-

tween the drop hook and the link. It

became popular principally through the

engineers finding it easier to operate

than the drop hook and because it in-

volved the use of fewer parts. Fig.

21 (L. £., 1901, p. 272) is a fair

representation of the V-hook

motion used on nearly every

railroad in the United States in

1850. When the motion was put

in forward gear the hook of the

forward eccentric engaged the

rocker pin, at the same time

dropping the backing hook so

that it swung clear. When the

back-up hook was engaged in

the rocker pin the forward mo-
tion in its turn was raised and swung

clear of the other parts.

An odd form of connected double

hook, shown in Fig. 22 (L. E., 1901,

p. 158), was used by Rogers, Swinburne

and others. Its action was the same as

using the link all the time in full gear.

BALDWIN VALVE MOTION.

As already mentioned, Baldwin at

first used a modification of the Car-

michacl valve gear, with a single flat

hook for each cylinder. He made use of

a single fixed eccentric for each cylin-

der. Each eccentric strap had two arms
attached to it, one above and the other

below, and as the driving axle was back
of the fire box, these arms were pro-

longed backward under the foot board,

with a hook on the inner side of the

end of each. The rock shaft had arms
above and below its axis, and the hooks
of the two rods of each eccentric were
moved by hand levers so as to engage
with either arm, thus producing for-

ward or backward motion. This motion
was adhered to for four or five years.

The first change made by Mr. Bald-

win in his valve motion was to adopt
the double eccentrics with a single flat

hook. In 1840 he built some locomo-
tives for .Austria with a sort of link

motion, being before that motion was
reinvented by Williams, of the Stephen-
son works. It did not indicate, how-
ever, that he had come to favor a link

motion. In 1845 he introduced what
was known as the half stroke cuf-ofF.

In this device the steam chest was sep-

arated by a horizontal plate with an

upper and lower compartment. In the

upper compartment a valve, worked by

BALDWINS VARIABLE CUT-OFF MOTION.

a separate eccentric and having a single

opening, admitted steam through a port

in this plate to the lower steam cham-
ber. The valve rod of the upper valve

terminated in a hook which engaged

with the upper arm of the rocker shaft.

When thus working it acted as a cut-off

FIG. a, FIRST DROP HOOK MOTION.

at a fixed part of the stroke, determined

by the setting of the eccentric.

APPRECI.\TE VALVE OF USING STE.\M

EXPANSIVELY.

By this time American locomotive

builders had come to realize the impor-

tance of using steam expansively, and
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most of them were putting variable ex-

pansion gears upon their engines. After

using the half stroke cut-oflf for about

eight years, Mr. Baldwin in 1853 intro-

duced the variable cut-off arrangement
illustrated in Fig. 23.

Concerning this motion Mr. Baldwin

Jqobfi OJ pjQ 2j ROGERS VALVE MOTION,
IfiR sign'

wKrte-.r.'I shall put on an improvement
ttiftJieishape of a variable cut-off which
caav/be operated by the engineer while

thejrtlpchine is running, and which will

cutfoff anywhere from 6 to 12 ins., ac-

cAading to the load and the amount of

steflm wanted, and this without the link

nfbtion, which I could never be entirely

satisfied with."

riThat was written ten years after the

link motion had been introduced, and
indicated that that motion was slow
in finding favor among American engi-

neers.

ROGERS INTRODUCES THE LINK MOTION.

On the first two locomotives built by
Rogers, Ketchem & Grosvenor drop
hooks were employed, operated by ec-

centrics placed outside of the driving

wheels. Early realizing the necessity

of a valve motion that would provide

for using the steam expansively, in 1843

he designed and brought into use the

motion shown in Fig. 24. That was a

rather complex motion, with a riding

Thomas Rogers was the first Ameri-
can locomotive builder to rise above
the prejudice against the link motion.
In 1849 he introduced the suspended
link motion shown in Fig. 26 upon
some locomotives built for the Hudson
River Railroad. In this motion the link

remains stationary and a radius rod
extending from the link block to the

rocker arm transmits the motion of the

eccentric. That motion was popular on
some European railways, but the shift-

ing link motion has been the real link

motion of American
locomotives.

Rogers soon
changed to the un-

der-hung shifting
link shown in Fig.

27. For years that

form of suspension

rivaled the upper-
hung link in the favor of our master
mechanics.

"JOHN STEVENS" VALVE MOTION.

The persistence of the sentiment in

favor of independent cut-off valves is

very well illustrated in the valve mo-
tion of Stevens engines built for the

Camden & Amboy Railroad in 1849.

Referring to the mechanism illustrated

in Fig. 28, the two main eccentrics were
located inside the wheel
and operated the large

double hooks shown, with

the curved lifting rod.

These worked the main
rocker arm and the main
valve, and the reversing

was done by changing
from one hook to the

other by handling one of

the levers in the cab. The
independent cut-off was a small valve

riding on top of the main valve and
operated by a return crank eccentric

on the main crank pin. This motion
was transmitted to the valve through
the back rocker.

The upper valve stem was supported
in a guide, and at the end of the square
part of the rod there was a joint to

pin that could be engaged by the lower

V of the double hook.

In starting the cut-off lever was
moved to engage the lower hook. This

made the cut-off valve come to the cen-

ter of the main valve, and as that al-

ways ran full stroke, it would cut off

steam, the cut-off motion merely slid-

ing, the block on the upper rod doing

no work. As soon as the engine was
under way the engineer threw on the

cut-off which disengaged the lower

hook from the main valve stem and

engaged the upper one with the cut-off

valve, which traveled on top of the

main valve, cutting the steam off short,

much as the link does when notched

up, except that, as the main valve con-

trolled the exhaust, the latter was car-

ried well to the end of the stroke.

That motion was designed by Edwin
A. Stevens, who founded the Stevens

Institute of Technology, Hoboken, N.

J., and seven of the engines were built

by Norris, of Philadfelphia, in 1849.

OPPOSITION TO LINK MOTION OVERCOME.

Although the introduction of the link

motion was vigorously opposed by
many master mechanics, it forced itself

steadily into use, and in a few years

became the recognized valve motion for

locomotives over the whole of the

American continent. The simplicity of

the device soon made it popular with

the men who handled the locomotives.

FIC. 27. ROGERS UNDER-KDNG LINK MOTION.

and the rarity of breakage, with the

low cost of repairs, brought it into

favor with the officials responsible for

locomotive operating. Mr. Baldwin
had opposed the use of the link motion
for theoretical reasons; but in 1854 he

built some engines for the Central Rail-

road of Georgia, one having the link

motion specified, while the others had
the Baldwin variable cut-off. This was

FIG. 26. ROGERS SUSPENDHD LINK MOTION. FIG. 28. "JOHN STEVENS" VALVE MOTION.

cut-off valve. A few years later Mr.
Rogers began to apply the motion
shown in Fig. 25, which was a slight

improvement on the other. There ex-

isted among American railroad master
mechanics and locomotive builders a

strong prejudice against the link mo-
tion, and complex mechanisms con-

tinued to be invented to perform the

functions that the link did very satisfac-

iorily with a minimum of parts.

which was pivoted the rod whose other

end terminated in the double V-hooks.
This loose end was supported and held

by the bell crank shown back of the

cylinder. On the upper valve stem
there was a loose block running as a

crosshead on a square section of the

rod. This was driven by the cut-off

eccentric. Just below it on the main
valve stem was another block held rigid

by screws. This block also carried a

understood to be a test case. The offi-

cials of the road, after a few months'

experience with the two forms of valve

motion, decided positively in favor of

the link, and Mr. Baldwin concluded

that he had been mistaken in his oppo-

sition to the link motion, and became
one of its fast friends. Nearly all other

locomotive builders in America by this

time had been converted to patronize

the link motion.
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The Westinghouse Electric & Manu-
facturing Company has placed upon the

market a line of core type transformers

as an addition to the several forms with

which users of alternating current ap-

paratus arc already familiar. They will

be known as type C and are simply an

addition to the many standard forms,

so that Westinghouse transformers of

any desired form and construction may
be obtained to jiieet the varying de-

mands of present day light and power
service.

New Air Strainer.

A new design of air pump strainer,

designed by Mr. Wm. J. Ogan, of Day-
ton, Ohio, is illustrated here.

It consists essentially of a body por-

tion which screws into the wall of the

air cylinder in the usual manner; an

inside and an outside screen, having a

NEW AIR STRAINER

layer of curled hair or felt between

them; and a cap which holds the screens

and curled hair in place, and which itself

ib held in position on the stem through

the center of the screens by a small nut,

as shown.

This design looks as though it would
effectually prevent the entrance of dirt

to the .Tir cylinder.

The Quincy. Manchester, Sargent

Company has been incorporated and will

take over the business of the Railway

Appliances Company. This includes the

business and plant of that concern at

Chicago Heights. III., formerly owned
by the Q. and C. Company, also the

business and plant of the Pedrick &
Ayer Company, of Plainfield. N. J.

This cornpany will also act as sole sell-

ing agent for the product of the Elastic

Nut & Bolt Company, of Milwaukee,

Wis. The address of the new company
is Old Colony building, Chicago, and

their New York office it at 114 Liberty St.

Object Lessons on Couplers.

"On many things we are practically

standmg still, or making little, if any,

progress." Thus spoke Mr. W. E.

Symonds at a recent meeting of the

Western Railway Club, when present-

ing his paper on "Object Lessons in the

Mechanical Department." As an ex-

ample of where slight progress was to

be observed, he instanced the M. C. B.

coupler, and though giving the M. C. B.

Association credit for establishing the

contour lines of the standard coupler,

he pointed out that the couplers were

not interchangeable, as far as their vari.

ous parts were concerned. There are

about seventy different couplers which

fulfil the requirements laid down by the

association, and which must be accept-

ed, while the fact that their inter-

changeability is limited makes all rail-

way companies keep constantly on

hand a large stock of spare couplers

and parts thereof for those styles which

are in common use. This means the

expenditure of thousands of dollars, and

idle money while the spare couplers

are not in use. This unproductive out-

lay could be avoided if a standard was

finally adopted, and if the term was

made to mean what it does when ap-

plied to an axle or a car wheel or a

journal bearing.

Reference, he said, might also be

made to many other devices and kinds

of material entering into the construc-

tion of cars and locomotives, especially

of cars, as these played an important

part in the operating expenses of a

road. Every company believe that

they have the best coupler, draw gear,

trucks, bolsters, brake beams, shoes,

car doors and roofs. In many cases

the design approved by one road was
practically contradicted on another.

Freight cars are all the time being

smashed, while motive power officers

have all sorts of excuses except the

right one, and are content to throw the

blame for having a large number of

bad order cars upon the supply people

for not providing them, let us say, with

a draw gear that will not break.

There is, however, a movement on

foot in the M. C. B. Association to

adopt a uniform standard coupler that

will be worthy of the name. We have

in this country now about two million

freight cars, which means that there

are in use approximately about four

million couplers. About three years

ago, IMr. Symons said, he had looked up

the Patent Office records concerning

couplers, and had found that at that

time there were more than seventy so-

called M. C. B. couplers which con-

formed to the contour lines laid down
by the Association, and that there had

been about five thousand patents grant-

ed on car couplers. Out of the odd
seventy M. C. B couplers not more

than twenty or twenty-five are in gen-

eral use.

Under the prevailing method of car

interchange these two million cars be-

long to different roads, as shown by the

names they bear, but, in so far as the

business of the railways is concerned,

these two million cars belong to

American railways, and the necessity

for making them so that they can go
anywhere at any time, without delay, is

apparent. As it is these cars are sub-

ject to annoying delays at various

places, and delay impairs the earning

power of the car, and there is an addi-

tional loss on account of the money in-

vested in the idle car, and, furthermore,

i; occupies track room where it stands

and waits.

As an instance of such a case, Mr.

Symons continued: "I recall an in-

stance a few years ago of a car belong-

ing to a road of which I was a mechani-
cal officer, being detained out in Texas
for some small castings that were
standard to a car. We had on the line

I was connected with so many cars and
so many standards, that on receipt of

the order we sent what we supposed
was wanted, and it proved to be the

wrong casting. We duplicated the

order with another standard, and that

was not right, and it was duplicated

again, which all goes to show that the

system on that particular road was very
poor in taking care of standards, and
that too many standards were main-
tained. After the car was delayed some
three or four months, owing to changes
that sometimes occur in railway service,

I took service with the company that

had this car in its possession, and it

happened to be standing right near my
office. I recalled very distinctly the

serious delay that I had been grumbling
about, and inquired why they did not

fix the car and send it home. I now
found myself confronted with the con-

ditions I had complained of. Well, it

resulted in about three months' longer

delay in getting the right casting,

which, I think, was a center plate for

the car. That delay and trouble never

would have been necessary at all, and
could not have occurred had anything

like a common standard existed."

It has been decided to proceed at an
early date with the construction of 1,233

miles of railway in the Philippine Is-

lands. About 833 miles are to be built

on the island of Luzon, and the remain-

ing 400 miles on the islands of Panay,

Negros. Cebu. Leyte and Samar.

Publishers of railway papers have rea-

son to be thankful that the agitation

against granting courtesy and advertis-

ing transportation has not struck the

railways in Canada.
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To Right a Heinous Wrong.

Railroad men of all classes, but more

especially those employed in train ser-

vice, ought to combine to give vigorous

and enthusiastic support to a measure

which has been favorably reported by the

House Committee on the Judiciary of the

House of Representatives. It is a bill

which, if passed, will end the iniquity

of what is known as the "Fellow Ser-

vants" principle of the common law. It

applies to railroads as common carriers

and makes them liable for damages in

case of death or injury to employees

which may be the result of negligence .of

officers, agents or employees, or defect

or inefficiency of cars, engines, appli-

ances, machinery, track, roadbed, ways

/ or works. Except in some States, which

have enacted similar legislation, an em-

ployee cannot now recover for injuries

which are caused by the negligence of

fellow servants. The proposed change

in the laws would place railroad em-

ployees on the same footing before the

law that other people now enjoy, a very

reasonable demand in our opinion.

We know of no single law which has

been employed to inflict so much in-

justice as the so-called "fellow servant"

law, which is an inheritance of the Eng-

lish common law imported into this coun-

try with tlic early settlers from England

before the Revolution. In the times

when this law originated, fellow servants

were all acquainted with each other, and

if there was a reckless, careless or in-

competent man among them whose dan-

gerous characteristics were likely to put

the persons of his fellow servants in

jeopardy, they were e.xpccted to protest

against that person being kept in the

same employment. Under the indus-

trial conditions that have developed with

the growth of mechanical industries,

more especially in connection with trans-

portation, there are many fellow servants

never seen by each other, and of whose

characteristics there is no means of

judging. Nevertheless, when an em-

ployee of a firm or company performs

an act ot carelessness or recklessness

which results in the death or injury of

;;nother employee, the company is ex-

onerated from responsibility and the

blame is laid upon the sufferer who is

accused of contributory negligence be-

cause he did not protest against the em-

ployment of the careless or reckless man

whom very likely he never met.

There is not the faintest ray of justice

in the law, and it is decidedly in con-

flict with the spirit of popular liberty.

.\ careless telegraph operator hired by

a railroad company because his services

were cheap fails to deliver a holding or-

der and a collision results causing the

death of several passengers and train-

men. The heirs of the passengers col-

lect damages, but if those of the train-

men, left behind in penury, go into the

courts with claims for damages for the

loss of a husband or a son they are

promptly met with the reply that the

icompany is not responsible for the act

of a "fellow servant."

Now is the time to end this article of

iniquity. All railroad organizations ought

to present strong petitions to the House

of Representatives at Washington to pass

the bill repealing the fellow servants law.

In addition to combined efforts, railroad

men ought to take up the matter with

the members of Congress of their dis-

tricts and urge that this measure of tardy

justice be extended to the dependents of

long suffering railroad employees.

A curious circumstance in connection

with this law, which has inflicted so

much injustice upon Americans, is that

it has been practically repealed in the

land of its birth. Under the sensibly

directed labor interests of the British

Isles, laws have been passed making

railway companies responsible for acci-

dents to their employees. If our labor

organizations would combine for a sim-

ilar purpose, they would promptly re-

ceive their rights.

Vigorous action is necessary, for the

full force of corporation influence will be

exerted against this measure of tardy

justice.

Preserving Head Light Glasses.

There have been more than one plan

adopted to keep circular head lamp

glasses from breaking, especially since

the introduction of the electric light.

One of them is to make the transparent

front out of parallel strips of glass

standing vertically, as is done with ma-

rine search lights. This arrangement

has the effect of giving a chance for the

whole partition to expand unequally,

and if breakage occurs only one or two

strips would probably be affected. In

such a case the injury would be local,

as the doctors would say.

We have been favored with a sketch

reproduced elsewhere in this issue of

another way of helping to preserve the

glass, as applied to some locomotive

headlights on the Frisco System, at

Monet, Mo. The plan adopted is to cut

a long, narrow strip in the underside of

the circle which holds the glass and this

introduces a stream of cool air up along

the inside which has the effect of pro-

tecting the glass and keeping it from be-

coming as hot as it otherwise would.

Years ago Tyndall found that the

energy needed for the production of an

electric light was expended in two ways.

One was in the actual production of light

and the other was consumed in a non-

luminous form, such as heat, and in

overcoming internal resistances. Out

of the total amount of energy sup-

plied the non-luminous form absorbed

eight times that of the light itself. In

other words, if 9 be the amount ot

energy expended, I part becomes sensi-

ble to us as light and 8 parts are prac-

tically turned into heat.

In an address recently delivered by Sir

James Dewar before the Royal Institu-

tion in London, he spoke of the great

difference between the luminous and

non-luminous energy of artificial light.

He told his hearers that a candle gave

out 2 per cent, of the energy it develops,

as light, and 98 per cent, as heat. The in-

candescent electric lamp does a little bet-

ter than a candle; it turns 3 per cent, of

the energy flowing along its wires into

light, but 97 per cent, is turned into non-

luminous radiation or dark heat, as it is

sometimes termed.

The idea of the opening below the

glass is intended to, as it were, inter-

pose a moving curtain of cool air be-

tween the glass and the source of light

and heat and so keep both sides of the

glass at as nearly a uniform temperature

as can be. The arrangement facilitates

the free movement of air inside the case,

and though it cannot prevent the action

of direct radiation, it helps to keep down

the temperature of the air inside the

lamp case.
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Machine Shop Reamers.

It is a remarkable fact that while ma-

chine shop tools have reached a degree

of perfection which can hardly be sur-

passed, bolts and studs, especially in

locomotive construction and repair, are

not as well fitted as they should be.

The evil lies in a lack of uniformity

of shop practice. With the general ad-

mission that taper bolts are a necessity

in locomotive work, reamers are gen-

erally made to a standard of one-six-

teenth in taper to one foot in length.

Gauges are also made to fit the ream-

ers, and it might naturally be supposed

that it would not be a difficult operation

to prepare a stock of standard bolts or

studs ready to suit holes prepared by

standard reamers.

The trouble is not far to seek. A
reamer having been used for some time

must be slightly worn. Each time it is

used it becomes a little more dull. The

point of the reamer generally does more

work than the portion nearer the head,

and, consequently, wears faster. As

holes must necessarily be drilled straight

and as the different parts to be held

together do not always perfectly meet

each other, not only is the point of the

reamer forced to do more cutting than

the main body of the reamer, but all

the metal must be removed necessary to

convert a straight hole into a tapered

hole. A careful sharpening of the

reamer by a skilled toolmaker might

continue the exactness of taper '^or some

time, but this if attempted is very sel-

dom accomplished. The result is that

the bolts in stock do not fit. A hasty

rub of a file or some other temporary

makeshift is adopted and the ill-fitting

bolt or stud is driven into its place

with a degree of over compression in

some part, and no pressure on another

part. This is especially the case with

cylinders and saddles where the reamers

are much used and frequently sharpen-

ed, the growing irregularity causing de-

lay and encouraging a tendency to slip-

shod work which has its logical se-

quence in structural weakness, giving

early indications of rapidly breaking up.

.\mong the best plans we have seen

is that in vogue in the Baldwin Locomo-
tive Works, where they have perfected

a system of gauges consisting of taper

standard plugs fitted into ring gauges.

A convenient milled handle is fitted to

the end of the -plug. These plugs and

rings are retained in the store room

as standard to try other gauges by. The
gauges used by the men at the turning

lathes are made of cast iron similar to

the gauge described in connection with

the steel plug, but are rectangular, so

as to rest readily on the lathe bed. These

lathe gauges are reamed to such a size

that the standard plug in the store room
will be flush with the top of the gauge

precisely as is the case with the stand-

ard ring in the store room on the same

plug. Bolts turned taper must fit this

gauge with the head just touching the

top of the gauge, and without rattle or

shake over the length of the gauge.

The reamers used for tapering the holes

are long enough to have several inches

left over to allow for redressing. Thus

a reamer one inch in diameter at its

smallest end, at one foot from small end

should be 11/16 ins. in diameter, and

if three inches longer, it should be I 5/64

ins. in diameter at the largest end. Such

a reamer may be reground until its

largest diameter has been reduced to the

standard size. These reamers are guard-

ed at their upper end by a collar driven

on and covering the entire unused part

of the reamer, which collar can from

time to time be dressed of? at the low-

er end to suit the gauge and keep the

size correct.

Collision on the D. & R. G.

About the middle of last month there

was a most disastrous head-end col-

lision on the D. & R. G., near Adobe,

Col., in which about 22 people lost their

lives and four of the train crew were

killed. Both of the wrecked expresses

were filled with passengers.

The westbound 'train had two engines,

and for some reason it suffered most

when the crash came. The cause of the

collision is said to have been a "lap"

order. The press dispatch says: "Orders

had been issued for the trains to pass at

Adobe, about half a mile from the scene

of the coliision, but No. 16, when it pull-

ed out of Florence, was given orders to

pass No. 3 at Beaver, five miles east of

Portland. It is said that the second or-

der was to have been given to No. 3

at Swallows, but that the train went

through without receiving any orders

there."

Whoever may have been actually re-

sponsible for non-delivery of the order,

he has been the means of bringing a

cruel death to many innocent persons,

and he has again directed attention to the

melancholy fact that the death roll on

American railroads is still alarmingly

great.

The Interstate Commerce Commis-
sion, in Bulletin No. 17, covering the

months of July, August and September,

1905. says that during that time, "the

total number of collisions and derail-

ments was 3,13s (1.605 collisions and

1.530 derailments^ of which 240 col-

lisions and 141 derailments affected pas-

senger trains. The damage to cars and

engines and roadway by the accidents

amounted to $2,540,908."

The engineer of the head engine on

No. 3. it is reported. leaves a wife and

three children, and under the existing

"fellow servant law' these unhappy sur-

vivors probably have no legal claim for

compensation. In this connection we re-

fer our readers to the editorial on page

158 of this issue.

The making of a meeting point for

two opposing trains is a serious matter,

and after it has been made it is again

a serious matter to change it. It is pos-

sible to do this quite safely and it is

one of the regular incidents in train

operation all over the country. The (act

that it can be, and generally is, safely

done, does not, however, remove tlie

possibility of disastrous failure which

the inherent weakness of the system

undoubtedly carries with it. When the

meeting point of these two trains was
changed, one of them received the noti-

fication and the other did not.

There is always the chance that some-
one will forget or that the order signal

will not be observed or will even be dis-

regarded. There seems to be good
cause for the feeling of uncertainty in

the mind of the public concerning exist-

ing methods when such accidents as this

one can happen on otherwise well man-
aged roads.

There is one thing the need of which

is growing more apparent as each fatal

misunderstanding is paid for in human
beings' lives. It is that some means of

stopping a moving train from the outside

is absolutely necessary. The automatic

stop signal, if applied at stations, would
compel a halt, either by mechanical ac-

tion or by reason of the knowledge that

it was there. Such a stop would force

inquiry to be made; that is the point.

In this instance the whole system

worked out so that the lives of all con-

cerned were left entirely in the hands
of one overworked and sleepy operator.

The terrible result of his failure to de-

liver the latest order shows how des-

perately dangerous it is to depend com-
pletely on the unaided memory of one
man, where the supremely important

work of moving passenger trains is in-

volved.

.\ stop signal could not be passed, and

its lowering to the proceed position

could be made dependent on the con-

certed action of two or more persons,

just as the manual controlled block

system now is, and the reason for the

positive blocking of a train at a station

would become apparent in the receiving;

of necessary instructions or in the safe

delivery of a definite order.

Honest for Honesty's Sake.

It is so seldom that one runs across a

man who is honest just because he

wants to be honest, says the New York
Globe, even when it would pay him to

be dishonest, that such an instance is

really worth recording. The Pennsyl-

vania Railroad is fortunate enough to

have at least one such man in its em-

ploy. His name is \V. H. Conrad, and

he is a wheelsman on the ferryboat St.

Louis.
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Last Saturday night a man who lives

in Newark was on his way home, with
his wife, from the Sportsmen's Show.
His wife carried in her handbag, be-

sides a large amount of cash, some val-

uable securities. As they left the ferry-

boat on the Jersey side she picked up a

package of souvenirs she had bought at

the Garden, and left her purse lying on
the seat. The loss was not noticed

until the train was well under way.
At the first stop they got out and

took a trolley back to Jersey City. At
the railroad terminal they inquired the

way to the lost property clerk's office,

in the hope, futile as it seemed to them,
that the lost handbag might have been
turned in.

Just as they were going into the lost

property room Wheelsman Conrad
came in from another direction with
the handbag, its contents intact, in his

pocket. His boat had made a round
trip since the owners of the bag had
left it, and he had found the bag on the

way to the New York side. It was al-

most necessary to use force to get him
to accept the $s bill that the owner of

the bag insisted on giving him.

Kailroad Machinists.

A gratifying result of the era of gen-

eral prosperity is the demand for

skilled mechanics employed in the con-

struction and repair of railroad appli-

ances. The shops are literally crowded
with new work, besides rebuilding, gen-

eral repairing and a constant increase

in roundhouse work, owing in many
cases to the shortage in the number of

locomotives and the necessity of keep-

ing every wheel moving. In the latter

class of work it is observed that there

is a general tendency to provide better

facilities and better conditions, with the

result that a better class of men are

engaging in roundhouse work. Higher
wages are being obtained, and, in our

opinion, it is high time, in view of the

fact that men who are engaged in the

building trades, most of the work being

of the simplest kind, have been paid

more than double that of the railroad

machinist, whose work is nearly always
of the most exacting and difficult na-

ture, and skill in which can only be

acquired by the closest attention

through many years, by which a wide
and varied experience is gained. It is

doubtful, indeed, if there be any species

of mechanical work that requires more
skill with rapidity of dispatch, and often

under the most trying conditions, than
that of railroad machinists, and an in-

crease in their wages and a shortening
of their hours of labor ought to come
with more steam to it than it has done.

The present appearances are very
promising and the future is full of hope.

Costly Blunder.

American railroad men who cause ac-

cidents by carelessness or errors of judg-

ment seldom receive punishment when
prosecuted for their misdeeds. One of

llie most disastrous kind of railroad

accidents is trains running into sidings

by the switch having been left open by
some careless trainman. Thousands of

people have lost their lives through this

cause, but we never heard of any one
being sent to jail for the criminal care-

lessness of leaving a switch open.

This thought comes to us in reading

how grimly the law in most foreign

countries deals witli railway servants

responsible for causing accidents. Word
has just been received of the trial of a

railroad signalman in Prussia who
caused a collision through signaling

"line clear" when there was a train on
the block. Although the man had a

clean record of long, faithful service,

the blunder cost him four months in

prison.

Long Spittoon.

The existing style of American rail-

road car, with seats on each side of a

longitudinal aisle, originated on the

Baltimore & Ohio Railroad about 1832.

The arrangement met with warm oppo-
sition, and the arguments against it

reflected somewhat against the personal

habits of the American citizen in those

days when the word "graft" had not

been invented. The opposition insisted

that the passengers would be able to

expectorate along the whole length of

the aisle, and that in consequence it

would become an elongated spittoon.

Yet some people think the world is

growing better and its inhabitants

cleaner.

First Railroad Signal.

What may be regarded as the first

signaling system used on an American
railroad was tried by the Allegheny
Portage Railroad in 1832. A large post
called a "center post" was set up half

way between two turn outs, and the

rule was established that when two
drivers met with their cars on tlie

single track, the one that reached the

post first had the right of way. As the

line was very crooked, a rule of this

sort was necessary, but similar rules

were about the same time established

on the Philadelphia & Columbia and
other lines to put the car drivers under
some sort of control.

over those reported in the three pre-

ceding months. The bulletin says: "The
figures are doubtless in a large measure
a reflection of the heavy traffic done by
the principal railroads of the country
during the busiest months last sum-
mer."

According to a Blue Book just issued

by the British government, 337 people
were killed and 1,795 injured on railways

in the United Kingdom during the three

months ended September 30, 1905.

-\mong the killed were 6l passengers.

Accident Record.

Accident Bulletin No. 17, issued by the

Interstate Commerce Commission, for

July, August and September, 1905, shows
that there were 1,053 killed and 16,386

injured among passengers and em-
ployees on railroads. This is an increase

Book Notices.

Link Motions, Valves and Valve Set-

ting. By Fred. H. Colvin. Published

by the Derry-Collard Company, New
York. 1906. Price, 50 cents.

This book has 82 pages and is illus-

trated by 45 line engravings. It endea-

vors to make clear some of the perplex-

ing points concerning valves and valve

motions, and valve setting is in a chapter

by itself. The contents include locomo-
tive link motion, valve movements, set-

ting slide valve, analyses of diagrams,

modern practice, slip of block, slide

valves, piston valves, setting piston

valves, and a brief description of the

Joy-Allen gear, the Walschaert, the

Gooch and the Allfree-Hubbell gears.

An inserted diagram opposite page 36
shows how valves, piston and slide, must
be connected for all conditions met with

in ordinary locomotive practice. The
book is 4x6 ins., bound with fle.xible

cover and can be easily carried in the

pocket.

Modern Locomotive Engineering
Handy-Book. By C. F. Swingle, M.E.
Published by Frederick J. Drake &
Co., Chicago. 1905. Price, $3.00.

The aim of the author in compiling
this work was to furnish to locomotive

engineers, firemen and others, in a clear

and concise form, such information

as will be useful to them in their work.
The subject-matter is arranged in such
a manner that it forms a practical trea-

tise on the construction, care and man-
agement of a locomotive. Boiler work
is dealt with and valves and valve gear
is taken up in due course. Chapter V is

devoted to valve setting and goes into

it in a practical way. The types of
compound engines are set forth, and
general locomotive breakdowns, and
what to do in emergencies, is one of the

features of the work. The book con-

tains numerous tables and engineering

(lata, and is about 45^x6H ins. It has,

with index, 630 pages, and is well illus-

trated. The book is bound in a flexible

leather cover.

The .Argentine Congress has author-

ized the construction of 2,500 miles of

railway, and it is said that French and
Belgian capitalists have offered to sup-

ply the necessary funds.
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Black River Bridge, N. Y., C. & St. L.

Tlic bridge over the Rlack river at

Lorain, Ohio, on the New York, Chica-

go & St. Louis Railroad, commonly
called the Nickel Plate, is for a single

track, and consists of a swing span and
one fio ft. plate girder span. Our illus-

and followed by a train of 4,000 lbs. per

foot. The swing span is operated by
two 30 li.p. electric motors. The prin-

cipal members of the bridge are com-
posed of medium steel having an ulti-

mate tensile strength of from fio.ooo to

70,000 lbs. per sq. in.

HI.ACK RIVKK SWING URIUGE;

trations show a passenger train cross-

ing the river on this structure.

We have called the movable part of

the bridge a swing span instead of say-

ing draw bridge, for the reason that

the span, as its name implies, swings

about a center and when "open" stands

at right angles to the railway line and

parallel to the stream. A draw bridge,

strictly speaking, is a bridge which is

hinged at one end and can be pulled up

into a vertical position. The typical

draw bridge of old days was used to

span the moat a'bout a castle and when
pulled up practically made the strong-

hold into an island. The modern ap-

plication of the draw bridge idea is to

be found in the roller lift or bascule

bridges, which are used on a good many
of our railways.

The swing span of this bridge is a

through girder, which means that the

trusses are above the bridge floor and

the train runs through between them.

The approach span of this bridge is a

deck plate girder. This refers to the

fact that the girder is below the bridge

floor and the trusses are composed of

plates and structural shapes rivited to-

gether.

The length of the swing span is 341

ft. 4 ins., and its weight is distributed

on a turntable and a center bearing in

such proportion that the turntable sus-

tains 84 per cent, of the load and the

center 16 per cent. The total weight

of the swing span is 604 tons. The cen-

ter bearing is a polished disk made of

phosphor bronze, i4'/2 ins. in diameter,

and in shape made something like a

magnifying glass.

The bridge is capable of carrying two
136-ton locomotives coupled together

ON THE NICKEI, PLATE I.INE

The rail joints at either end of the

swing are made continuous by means
of a rail lock carrying an easer rail

which spans the joint when the lock is

closed. A contact rod aflS.xed to the op-

erating lever of the rail lock controls

the electric circuit to the bridge signals,

Map of the Isthmus.
i he Panama ditch digging operations

are always of interest to the people of

this country. The waterway is, how-
ever, called the Isthmian Canal by
those who prefer a more dignified style,

but both expressions refer to the same
thing. With a view of helping all

classes in their efforts to obtain infor-

mation concerning this great national

work, the Fitz-IIugh Luther Company,
of New York, have issued a map about

3 ft. 8 ins. long by I ft. 10 ins. high,

which shows the whole thing splen-

didly.

The map is divided into three hori-

zontal sections, the top one giving a

lierspective view of the canal, and
>hows that the Culebra cut is through
what Nature left of the Rocky Moun-
tains when she was flattening things

down there for De Lesseps. The cen-

icr division is a vertical section of the

isthmus, along the canal route. The
work done by the first and second
I-'rench companies, and that yet to be

done, are shown by three different col-

ors. It appears that the work accom-
plished is about equal to the icing on a

layer cake, and Uncle Sam will have to

take the cake in this instance, as he has

done in others. The lowest section on
the map is a bird's-eye view of the

canal as it will appear in A. D. 19—

,

with President Roosevelt's locks com-

I.VTERIOR OF SWING SPAN, SHOWING CONTACT FOR ELECTRIC SIGNAL CIRCUIT.

SO that when the locks are drawn to

open the bridge, the circuit is broken
and the signals stand at danger.

In addition to the railroad signals,

which are placed at a suitable distance

from either end on the main line, the

bridge is equipped with U. S. marine
signals for river traftic. The total

length of the whole structure is 404 ft.

9'< ins.

plete, and Lake Bohio filled up to the

required level.

When you see a long article in the

daily papers about the canal, don't

bother trying to get the endless details

into your head; send for a Fitz-Hugh
Luther map, and the whole complicated

question becomes simplicity itself. The
company sell locomotives and cars, but
the map is free.
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Pyramid Tool Rack.

In the Lehigh Valley blacksmith shop

at Sayre, Pa., there are some very

handy tool racks which Mr. E. T.

James, the shop superintendent, has

had made. Tlic rack has a square base

and tapers up from 4 ft. 6 ins. to about

20 ins. on a side, and it stands 4 ft. 5^
ins. high. The rack presents an appear-

ance which would no doubt have been

described by Euclid as a truncated

pyramid, if he had chanced to visit the

shop. The four corner posts are made
of 2x2xH-i"- angle iron, and a number

of slats made of l'/-^x-38-in. flat iron like

the rungs of a ladder have been riveted

on, each about 6 ins. apart. On the out-

side of each slat there is a Js-i"- round

iron bar formed like the grab iron of a

freight car, and at the bottom there is a

A-in. horizontal plate 9 ins. wide, suit-

ably supported by struts made of '/<x2-

in. fiat iron, placed at regular intervals.

The tool rack, as we have intimated,

"stands four-square to every wind that

Tower of Babel. Those who have seen

the tool rack incline to the opinion that

the Eififel Tower in Paris was the

original model, but from whatever

source Mr. James drew his inspiration,

he has succeeded in getting up a first-

class blacksmith's tool rack, and it will

stand inspection from all points of view.

In fact, when you look at the rack it

will not take you long to see through

the design, and you will no doubt appre-

ciate the fact that it is economical of

space, easily made, and keeps its shape

under all kinds of usage.

Ghastly Apprenticeship.

.Apprenticeship is usually regarded as

going through the experience by which

one learns a trade. Think of a young

man being apprenticed to the trade of

hangman. In the United States it is

the duty of the sheriff of a county to

carry out the last rites ,o|jthe law when
necessary, even to<'fhe .^tent of hang-

BLACKSMITH'S TOOL RACK—LEHIGH VALLEY.

blows," but that is not exactly the ob-

ject of the structure. It is, in short, a

blacksmith's tool holder, and one of

them is placed between every group of

four fires. The forges have circular

bases, and a corner of the rack points

to each one. The flat plate at the bot-

tom serves as a handy place where

tools, etc., can be laid out ready for use

when any particular piece of work has

to be done. It is also a convenient

place where small things can be set

down out of hand for the time being.

The flat slats with the grab iron bars

make good holders where a cold set or

a swage or like implement can be

dropped in, and the rack will swallow

them up to the neck and keep them

there subject to call. The anvils used

in this shop are the Hay-Budden type,

made in Brooklyn, and here a good an-

vil is matched by a good rack.

Some ancient writers consider a

building of broad base and with a cer-

tain amount of batter to the sides was
the form adopted by the builders of the

ing a criminal. This makes the duty of

performing the last functions of the law

no disgrace. It is a duty that may fall

on any citizen who gets elected as a

sheriff.

In Europe very different fashions

prevail. In most countries a public

hangman is appointed, who is a sort of

Ishmael among the people. A London
paper gives ghastly particulars about

the training of a newly appointed hang-

man and how he went through his ap-

prenticeship in Pentonville prison. The
subjects hanged "from the scaffold,"

says this paper, were lay figures of

cloth and sand of different weights.

Taylor was told the weight in each

case, and he was then instructed as to

the requisite drop to be given. The
other part of the hangman's training

—

the pinioning of a condemned prisoner

—was even more realistic. For the

time being stalwart warders posed as

condemned murderers. The e.xperi-

ments are to be repeated daily until

Taylor .is regarded as "efficient."

Laboratory Test.

Not long ago a gentleman went into

a bookseller's, in Boston, and asked for

the current issue of Railway and Lo-

co.MOTivE Engineering. He was at once

accommodated. ."As he passed out he

saw on a counter, heaped with second-

hand books, the notice, "Old Books Re-

bound." He took up a large and heavy

volume and dropped it to the ground.

It fell with a loud bang which was heard

by all in the shop. The gentleman drop-

ped another and another, and was lifting

a fourth from the counter, when the

proprietor rushed up, and, in amaze-

ment, not to say indignation, asked the

moaning of his customer's strange pro-

ceeding. "Oh," said the gentleman,

pleasantly, pointing to the notice. "I had

always doubted it, but now I am quite

sure. How came you to fall into such

an error? By dropping these ancient

literary works to the floor I have de-

monstrated the fact that age does not

impart any appreciable degree of resili-

ence to printed volumes." So saying, he

moved quietly to the door with a finger

between the pages of his much prized

purchase.

Raising the Wind for a Boat.

.'\n interesting example of the general

utility of the Westinghouse air brake

pump was given in connection with the

raising of the lake steamer "Corey."

The work was done by the use of twenty

of these pumps. The "Corey" went

aground on the shores of Gull Island,

Lake Superior, during the severe gale

of November last. Early the following

month men and pumps were sent by

two of the prominent northern railroads

to prosecute the work of raising this

•vessel.

Ten of the 11 in. pumps and ten gyi

in. pumps were distributed along the

deck of the steamer and arranged to

force air into thirteen of the air tight

compartments in the vessel, and while

the air was being forced into the com-

partments by the pumps, the leaks were

stopped by boiler makers as fast as they

were discovered, either by being patched

or by the use of cement. .A-bout a week

was occupied in accomplishing the pre-

liminary work of stopping leaks.

When the compartments had been

made air tight all of the pumps were set

to work forcing in air in order to dis-

. place the water and raise the vessel. Af-

ter raising operations had commenced

it was found that the boat had come up-

4 ft. and sufficient water had been re-

moved to allow the steamer "Houghton"'

to easily pull the "Corey" from the shore

and into deep water. In raising this

vessel it is estimated that about 6,000-

tons of water were removed by the use

of these twenty pumps.
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Our Correspondence School.
4n;thls department we propose kIvIdk the information tliat wili enable truinmcn to pn»» tlic examinationH they »re subjected to l)e)ore beinjf

promoted, if any of our students faii to understand any part of the instructions, we wili gladly try to malce them plainer if they write to
us. All letters intended for Our Correspondence School ouicht to he addressed to tJepartmcnt B.

Manual Labor.

John Ruskin, philosopher and art

critic. ooniMienting on manual labor,

stated tliat "we arc always in these days

endeavoring to separate intellect and
manual labor; we want one man to be

always thinking and another to be al-

ways working, and we call one a gen-

tleman, and the other an operative;

whereas, the workman ought often to

be thinking, and the thinker often to be

working, and both should be gentlemen

in the best sense. As it is, we make
both ungentle, the one envying, the oth-

er dispising his brother; and the mass

of society is made up of morbid think-

ers and miserable workers."

These words were very true in John
Ruskin's day, and they are true to some
«xtent in our own day, but the world

moveSj and it is a matter of pride and
satisfaction to the publishers of Rail-

way AND Locomotive Engineering to

know that among the great body of rail-

road men in America, the constant

perusal of our pages has helped to

bring about a happier combination of

worker and thinker. In this issue we re-

sume the continuation of the questions

and answers used in examinations for

promotion on the New England rail-

roads and commend them to the careful

studv of all railroad men.

Second Series of Questions.

1. Has there been anytliing in the past

year to interfere with your preparation

for this examination?

A.—The answer to this question will

depend upon anything interfering or not.

2. Have there been any new signals

introduced during the year or any

changes on the old ones?

A.—This question will be answered ac-

cording to the knowledge about signals

of the candidate.

3. Have you made any improvement
in your method of firing, and have you
obtained any better results economically

and in smokeless firing during the year?

A.—The answer to this question will

also be based on the candidate's experi-

ence and progress.

4. Describe the general form of a

locomotive boiler.

A.— It is a cylindrical vessel of vary-

ing length and diameter, with a fire box
in the rear and a smoke box in front.

Flue tubes extend from the front of the

fire box to the smoke box and carry

through the boiler the hot gases gener-

ated in the fire box.

5. How does the wide fire box boiler

with fire box projecting at each side be-

yond the wheels differ from the narrow

fire box set between the "wheels, and

what advantage has the wide fire box
over the narrow fire box?

A.—The purpose of the wide fire box
is to provide a larger grate area than

what can be obtained with a fire box
set between the wlieels. It is also easier

to fire properly than a very long narrow
fire box.

6. What is a wagon top fire box?

A.—A boiler with that part of the

shell above the fire box raised above the

level of the waist or cylindrical part of

the boiler.

7. Describe a locomotive fire box.

A.—The ordinary fire box is an ob-

long box secured to the back part of

the boiler. It is so constructed that

water spaces are provided between it

and the outside shell at the sides and

the back. The fire box is secured to

the outside shell by stay bolts, and at

the front end of the fire box is a flue

sheet with the flues secured therein. At
the bottom part of the fire box the

grates are secured in a frame attached

to the fire box and beneath these an

ash pan. The crown sheet is sometimes

supported by bars set on edge but more

generally by stays of various kinds.

8. Why have two fire doors been

placed in some of the wide fire boxes?

A.—To make it easier to spread the

coal over every part of the grates.

9. To what strains is the locomotive

fire box subjected?

A.—First to the strains due to high

pressure of steam; second, to the strains

that arise from varying temperature with

the hot water on one side ot the sheets

and hot flame or, perhaps, cold air, on

the other side. Then the changes of

temperature act to lengthen or shorten

the sheets putting great strains upon the

material. Varying temperature of feed

water also puts strains upon the fire

box.

10. How are the side and end sheets

of the fire bo.x supported?

A.—By stay bolts.

11. What purpose is served by the

small hole drilled in the outer end of

stay bolts?

A.—-To give indication by leakage

when a stay bolt breaks.

12. In what manner is a crown sheet

supported?

A.—Sometimes by crown bars, but gen-

erally by stay bolts.

13. What is a bad feature about crown
bars?

A.—They impede circulation of water

and collect scale and mud.

14. What are the advantages of ra-

dial stayed crown sheets?

A.—The radial stays offer little ob-

struction to the free circulation of the

water. They also put less weight on the

fire bo.x than crown bars; and do away
with the need of string stays to bind

the fire box to the shell.

15. How are the inside and outside

sheets secured at the bottom?

A.—By the mud ring or foundation

ring, as it is sometimes called.

16. Describe the ash pan.

A.—It is a sheet iron pan that con-

forms to the outline of the mud ring

and is secured thereto. There is a door

at each end called dampers for restrain-

ing or cutting off the supply of air when
necessary and to provide means for re-

moving cinders ana ashes that the ash

pan collects.

I". Why are boilers provided with

steam domes?

A.—The dome provides a location for

the throttle valve removed considerably

above the water level in the boiler. This

tends to prevent water from passing

into the dry pipe along with the steam.

18. What must be the condition of a

boiler in order to give the best re-

sults?

A.— It must be kept as clean as possi-

ble and as free from scale and mud as

circumstances will permit.

19. What is meant by circulation in a

boiler?

A.—The circulation is the moving of

the water from one point to another

inside the boiler. Circulation tends

downwards at the cooler parts and up-

wards close to the heating surfaces. It

is strongest about the fire box and

arises from the heated water moving

upwards and to the stirring given to the

water by the steam rushing away from

the heating surfaces. There is a theory

that the water at the sides and end of

the fire box flows downwards at the

outside sheet and upwards on the hot-

ter inside sheet.

20. What would be the result if a leg

of the fire box became filled with mud?

A.—The fire box side sheet would be-

come overheated.

21. What would be the result if the

fire box sheets became overheated?

A.—The sheets would bulge between

the stay bolts and would be likely to
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crack. Ii they were overheated by be-

coming dry rupture might ensue.

22. Why are boiler checks placed so

far away from the (ire box?

A.—The checks are placed at the cool-

est part of the boiler so that the fire

gases that have been cooled in passing

forward may still be able to impart some
heat to the incoming water.

23. What part of the locomotive boil-

er has the greatest pressure?

A.—The steam pressure is uniform

throughout, but there is a little pressure

due to the weight of the water and that

is greatest on the lowest point which

is the mud ring.

24. What should be the length of a

locomotive smoke box?

A.—The ideas of designers vary great-

ly on this point. Extension smoke boxes

vary from 40 to 60 inches. The most

common length on the New York Cen-

tral Lines is about 65 ins. for passenger

and 60 ins. for freight engines.

Calculations for Railway Men.

BY FRED H. COLVI.N.

Following the water in the boiler and

tank, let us continue dealing with it

after it becomes steam. We very often

think of steam as having no weight,

and yet, when we come to think about

it, all the water that goes into the boiler

goes out again in the form of steam.

Leaving the air pump and the steam

that gets away through the whistles

and safety valves, although these

amount to more than you might sup-

pose, we will consider only that going

through the cj'linders and doing work
in driving the engine.

The first step is to find the volume of

the cylinders, and for easy reckoning

we take an engine with cylinders 20 by

24 ins., steam pressure 200 lbs. to the

square inch, and 6o-in. driving wheels.

Squaring 20, we have 20X20=400, and

multiplying by .7854, we get 314.16 sq.

ins. as the area of the piston. Dividing

this by 144 to get square feet, we have

2.18 sq. ft. Multiply this by 2 ft., the

length of the stroke, and we have 4.36

cu. ft. as the volume of the cylinder.

This means that this number of cubic

feet of steam is used every stroke of the

piston, or twice during each revolution,

for each cylinder, so that four times

this, or 17.44 cu. ft., are used for every

revolution of the drivers. We can find

by calculation, as was shown in the first

paper, or by any table of revolutions,

that a 6o-in. wheel makes 336 revolu-

tions to the mile, so that if we multiply

17.44 ^y 336 we have the number of

cubic feet of steam used per mile by
this engine. This multiplication gives

5,859.64 cu. ft., and this is near enough
to 5,860 to drop the decimals for con-

venience in reckoning.

Now the question is to find the

weight of the steam per cubic font.

Call the cut oft at half stroke, and from
a table we find that for this cut oflf the

steam pressure will average .8466 of the

boiler pressure. This has been found

by experiment to be the case, so we are

safe in accepting these figures for our

calculations. With boiler pressure at

200, we simply multiply .8466 by 200 and
find that tlie average pressure is 169.32

lbs.

Looking up another table, called

"The Properties of Sicam," we find

tliat the weight of a cubic foot of steam
at 170 lbs., to weigh .3798 lbs. per

cubic foot, and tliis is near enough to

169.32 to forget the difference. In this

same table (Kleinhans Boiler Construc-
tion) it tells us that one pound of steam
at this pressure occupies 2.63 cu. ft., so

that we have our choice of multiplying

the total number of cubic feet, 5,859.84,

by the .3798, or of dividing by the 2.63.

Taking the latter choice, because it is

a little easier to work out, we find that

there are 2,228 lbs. of steam used run-

ning one* mile at this speed with this

engine, and it means that at least that

amount of water must be fed to the

boiler and made into steam. Allowing
for no loss, one pound of water makes
one pound of steam, so we can use the

terms interchangeably in this case.

The water must be forced into the

boiler by the injector, and here is an-

other point that we are too apt to over-

look. Few of us realize how much
work the injector does or the steam it

takes to do it, and this gives us a good
chance to find out.

WORK OF THE INJECTOR.

According to tests by Strickland

Kneass, and there is no better authority
on matters pertaining to injectors or
steam jet work, a first class injector

will feed into the boiler about 13 lbs. of

water for every pound of steam used.

So to find the steam used in this case

we divide the number of pounds, 2.228,

by 13, and find that the work of feeding
it requires 171 lbs. of steam, and, of

course, this much more water in the

boiler to make it from. As every pound
of steam used by the cylinders must be
forced into the boiler in the form of

water, we see that the injector takes at

least one-thirteenth of all the steam
made by the boiler, and some place

this as high as one-tenth, or 10 per cent.

This varies with the pressure of steam
carried, as an injector will throw more
water per pound of steam at low pres-

sures than at high pressures. In fact,

at high pressures some tests have
shown that less than 9 lbs. could be
counted on regularly per pound of

steam used by the injector.

In this connection, the question is

often asked. How fast does the jet of

water travel going into the boiler?

Taking the same case, we have a good
example to work out by assumin.o; that

one injector feeds the engine so that

we call it feeding 2,500 lbs. per hour, as

this is but little more than the sum of

the two amounts we have found.

As there are 231 cu. ins. to the gallon,

and a gallon weighs 8J4 lbs., we divide

the 231 by the 8j/i, or 8.33, and find that

there are 27.73 cu. ins. of water to a

pound. So we multiply 2.500 by the

27-73, and get 69,425 cu. ins.

Calling the area of the smallest open-

ing in the discharge tube of the injector

one-twentieth of an inch, and this will

not be so very far wrong, we are a

step nearer the answer, but it requires

a little more figuring to get it. In

going through the injector this water

becomes a small stream or jet only

one-twentieth of a square inch in size,

so that if we imagine it stretched out

in a long stream it would be 20 times

69,425 ins. long, because if it were one

square inch in size it would be as long

as the total number of cubic inches it

contains.

Multiplying 69,425 by 20 gives us

1,388,500 ins. long, or, dividing by 12, to

give it in feet, 115,708 ft. long. The
injector, then, feeds a stream of water

1/20 of a square inch in area by 115,708

ft. long every hour, and assuming that

it was running all the time, this would
give one-sixtieth of this as the speed of

the water in feet per minute, or 1,930 ft.

per minute. As a matter of fact, the

injector will not be running over one-

half to one-third of the time, which
would bring this up to 3,860 or 5,790 ft.

per minute, the latter being over a mile

a minute, as there are 5,280 ft. to the

mile. Various calculations made from
actual injectors at work have shown
that a mile a minute is not especially

high for the jet of water to attain, and

this is often exceeded. This shows
how such calculations are made, and
also how you can find out almost any-

thing you want that can be figured, if,

after getting a few facts or dimensions

to start with, you think out just what
to do to make the desired answer come
out of the figuring. It is simply a case

of good common sense applied to the

fundamental rules of arithmetic in most
cases.

Questions Answered

SINGLE ECCENTRIC VALVE CE.-\R3.

(31) J. D. McK.. San Franciv-o. Cal.,

writes :

I have been told by an engineer that

there is a valve motion used on the

Southern Pacific, commonly called the

Stevenson monkey motion, which works
indirect in the go-ahead and direct in

backing up. If this is so, please ex-

plain. A.—The valve motion to which

you refer is the Stevens' valve gear
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(not Stevenson), ;in(l it is sometimes

called by the nickname you refer to. It

gives indirect motion when the engine

is going ahead and direct when the en-

gine is backing. This is true of practi-

cally all single eccentric valve motions.

The Walschaert gear is a good example

of the same kind. Sec October, 190S,

issue of Railway and Locomotive F.n-

ciNEEKiNG, page 439, and also December,

1905, issue, page 535, and an article in

another column of this issue. The Joy
valve gear is another of the single ec-

centric valve gears. See our February,

igo6, issue, page 55. There are a number
of engines on the Southern Pacific which

use the Stevens gear. The ordinary

Stephenson link motion has two eccen-

trics, and the motion may be direct for

forward and back, or indirect for both,

according to the position of the eccen-

trics and the presence or absence of a

rocker. In the single eccentric motions

the link practically becomes a rocker

for one direction of engine movement
and not for the other.

QUICK SERVICE TRIPLES.

(32) J. R. C, Syracuse, N. Y., writes:

Will you kindly answer the following

in your question and answer column?
I. Why are the quick service triples

called by that name? A.—Because in

service applications they apply the

brakes uniformly throughout the whole

train in much quicker time than the

present standard quick action triple can

do it, and this with only a slight differ-

ence in pressure between the front and

rear ends of the brake pipe, which re-

duces to a minimum the likelihood of

any shock or jar at the rear of the train.

2. What are its advantages over the

old quick triple valve? A.—Besides ap-

plying the brakes in shorter time, they

use considerably less air; they also

stop a fifty car train in about 35 per

cent, less distance than the present

standard quick action brake, in a full

service application. They also make
the prompt release of the brakes

throughout the whole train more uni-

form and certain, and this without dan-

ger of breaking the train in two when
the release is made at slow speeds.

3. Has the quick service triple ever

been used in actual service? A.—Yes;

a train equipped throughout with tliis

triple was tested last August at a

place called West Seneca, on the Lake
Shore & Michigan Southern Railway,

with most excellent results. Since that

time several tliousand of them have

gone into service, and are giving equal-

ly good results.

THROW OF ECCENTRICS.

(33) C. W.. Coryville, Fla., writes:

If I was to shorten the throw of an

eccentric H of an inch, what effect would
it have on the valve? Would it not be

the same as giving lead? My engine has

about iV in. lead now, but it takes too

long to get her started. A.—Shorten-

ing the throw of an eccentric will have

but little effect on the lead, and nearly

all upon the travel of the valve. The
throw of an eccentric cannot be changed
by moving it on the axle, it has the

same throw once it is there, no mat-

ter what its relation to the crank or

where its position on the axle may be.

The amount of travel of the valve is

lessened by moving the reversing lever

towards the center of the quadrant. The
position of the eccentrics should never

be experimented with except by an ex-

perienced mechanic with trammels and

other necessary tools who finds the dead

centers and locates the exact position

of the valves. The readjustment of the

eccentric rods may sometimes remedy
small defects, but blind experiments

cannot do other than make matters

worse.

SCALE IN IIOILERS.

(34) J- F., San Luis Obispo, Ca!.,

writes

:

What is the cause of the excessive

scaling in boilers on the Pacific Coast,

and how does caustic soda act if used in

boilers, and how much of it should be

used with every 1,000 gallons of wa-

ter? A.—An analysis of the water on the

Southern division of California shows

that there are 62 grains of solid matter

in every gallon, composed as follows:

carbonate of lime, 18 grains; sulphate of

lime, 3 grains; carbonate of magnesium,

5 grains ; sulphate of magnesium, 16

grains; silica, alumnia and iron, 2 grains

;

sulphate of soda. 8 grains; chloride of

soda, 10 grains. Repeated experiments

have shown that where the total amount

of solid matter exceeds 30 grains per

gallon their solution is extremely difficult.

The quantity of caustic soda need not

exceed 3 ounces per thousand gallons

with 6 ounces of lime. The usual meth-

od is by treating the water in a separate

tank. The treated water increases the

tendency to priming in direct proportion

to amount of alkali added. The caustic

soda and lime are usually dissolved be-

fore being mixed with the water in the

tank. The frequent use of the blow-off

cock helps the action of the caustic soda.

There are several remedies on the mar-

ket for boiler incrustation, the latest be-

ing that of the Zephon Chemical Com-
pound Co.. at Chicago.

NEW YORK NO. S PUMP POUNDS.

(35) J, C. McD., Meadville. Pa.,

writes

:

What is it makes the New York No. 5

pump pound so hard when it is started

up and until the air pressure gets up to

about 60 lbs.? A.—These pumps are

probably applied to engines that carry

not less than 200 lbs. of steam, and,

having no clearance in the ends of the

cylinders, and because the pistons take

live steam throughout the entire stroke,

they strike hard against the pressure

heads until an air pressure of 60 or

more pounds is accumulated in the

main reservoir, after which the pistons

arc sufficiently cushioned to prevent

noticeable pounding.

Another thing that helps to make the

pistons pound hard, especially on the

down stroke, is their weight, which

which makes it necessary to provide a

greater cushioning power.

2. We have had quite a number of

reversing stems break in these pumps,
and I would be pleased if you would
give us your opinion as to what causes

them to break. Does the hard pound-

ing have anything to do with it? .\.—
It is likely that the rods break more on
account of the large slide valves, hav-

ing comparatively large exhaust cavi-

ties, which they have to move under

the load of heavy steam pressure, and
because of the heavy blows they receive

from the tappett plates, than from any

pounding of the pistons on the pressure

heads. Other causes, such as poor ma-
terial, or rod not made according to

specification, may contribute toward

the excessive breakage.

CROSSED ECCENTRIC RODS.

(36) J. A., Battle Creek, Mich., writes:

With crossed rods, what adjustment

is made in the valve motion to prevent

decrease of "lead" as lever is hooked

up? Are not crossed rods avoided as

much as possible in locomotive con-

struction? A.—There is no adjustment

made to prevent the decrease of lead.

It cannot be prevented with an ordinary

crossed rod. The common practice is to

adjust the valve gear so that there will

be a reasonable amount of opening at

the end of the piston stroke. Crossed

rods are avoided if possible, and are not

used in general practice.

WALSCHAERT VALVE GEAR.

(37) J- H. E., Bellefontainc. Ohio,

writes

:

How do you make the changes and set

the valves on an engine with the Wal-

schaert valve gear? A.—See illustrated

article on the subject on page 166 of

this issue.

DISCON?JECTING SIDE RODS.

C38) S. T., Freeport, Pa., write.^:

Would it be considered good practice

in disconnecting an eight-wheel engine

for a broken middle section side rod, to

remove all side rods on disabled side and

the main rod also, and run engine with

all the rods pp on the opposite side?

A.—If side rods are removed from one

side of an engine they must be removed

from the other side also. In the case

referred to we imagine you have a

2-8-0 engine in mind, and if the main

crank pin is uninjured, the main rod

should be allowed to remain in place

and also the rods on both sides con-

necting the front drivers, and the en-

gine could be run similar to an Atlantic

type locomotive.
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Walschaert Valve Gearing.

EY KVMES KENNEDY.

The popular favor with which the

Walschaert valve gearing is being re-

ceived wherever it has been recently in-

troduced, gives indication that it is in

every way better suited for the heavy

modern locomotive than the shifting link

motion so long in use. Some difficulties

are being experienced in adjusting the

gearing in case of repairs and altera-

tions on locomotives, but the movable

points about the gearing are very simple,

and, as a rule, require little or no re-

adjustment. In comparison with the

Stephenson shifting link there is little

variation in the action of the Wal-
schaert gearing, whereas, as is well

known, the variations in the Stephenson

gearing arc of rapid and complex
growth.

In adjusting the Walschaert valve

gearing all that is necessary is to place

the engine on either of the dead centers.

the exact center arising from the slight-

ly angular advance of the eccentric rod.

Assuming that the valve is on the center

the distance to be moved amounts to

whatever the lap and lead may be, and

the proportion of the combination lever

with the short leverage connection with

the crosshead can -readily be determined

by moving the valve to its proper posi-

tion, and then with the valve spindle and

radial bar coupled, the length of the low-

er connection from the crosshead to the

combination lever can be readily deter-

mined.

It will thus be seen that if the eccen-

tric rod and connecting rod between the

crosshead and combination or lead lever,

as it might very properly be called, were

Dt.\r,K.\M OF WALSCHAERT VALVE GEAR.
(Reproduced from Baldwin Locomotive Works Catalogue.)

The length of the eccentric rod should

then be so adjusted that in moving the

reverse lever from end to end of the

quadrant the valve should remain per-

fectly still in its position while the

radial bar moves from end to end of

the link. Any movement of the valve

show-s that the eccentric rod is too long

or too short, as the case may be. This

should be tried at both centers and if

the valve remains motionless the ec-

centric rod is of correct length. It is

well, before making any change on the

length of the eccentric rod, to see that

the valve rod is of the proper length.

This can readily be determined by mark-
ing the position of the valve at both

dead centers and lengthening or short-

ening the valve spindle to equalize vari-

ations, if any. The amount of lap or

lead is then determined by the leverage

in the combination attached to the cross-

head. It will be readily seen that by

reason of the eccentric crank being set at

right angles to the main crank, and the

eccentric rod and valve connections be-

ing of the proper length, the slide valve,

unattached to the crosshead connection,

would be in the center of the valve seat

with, perhaps, the little divergence from

made adjustable by substantial turn-

buckles or other movable devices, the

setting of the Walschaert valve gearing

and the retaining of the valve in its prop-

er position would be a matter of easy

accomplishment. It may be noted that a

locomotive constructed at Taunton,

Mass.. and put in operation at the Cen-

tennial Exhibition, at Philadelphia, in

1876, with the Walschaert gearing mov-
ing the valves, was fitted with an ad-

justable turnbuckle on the eccentric rod,

while another locomotive, exhibited at

St. Louis in 1903, has a similar device

attached to the crosshead connection with

the lead lever. It is to be hoped that

our locomotive builders will soon pro-

duce a locomotive with eccentric rods,

valve rods and crosshead connections all

readily and securely adjustable in

length.

Meanwhile, in adjusting the eccentric

rod, it has become a practice in some
shops to change the position of the

bearings suspending the link as in the

case of the eccentric rod being too short

a liner between the guide yoke, or bear-

ing brace, and link bearing casting will

shorten the distance between the oscil-

lating link and eccentric crank. This

has the pernicious effect of disturbing

the true location of the radial bar and

paves the way for organic defects, and

should be avoided for no other reason

than that liners never fail to lend them-

selves to the loosening of substantial

bearings, and one of the best features of

the Walschaert valve gearing is the op-

portunity that the parts afford for broad

and massive bearings which, with the

lessened number of working joints, give

the apparatus a most desirable degree of

stability.

It may be added that in adjusting

valves with the Walschaert gearing while

it is well to begin the operation with

the reverse lever at the extreme ends

of the quadrant, it is necessary to finish

the work by careful experiment at the

point of cut-off at which the locomotive

will be expected to do the greater part

of its work, for, while the lead remains

a fixed quantity, it will be found that

there are causes which produce varia-

tions in all mechanical movements that

have their origin in circles or parts of

circles and are transferred to a recipro-

cating or lineal motion.

I

One of the most conspicuous defects

noted in the operating of locomotives

during the past winter has been steam

blowing through stuffing box glands.

Besides being a serious waste of steam

the leakage is a dreaded source of dan-

ger since it frequently obscures the

track ahead and the signals that con-

serve safety. We have heard frequent

discussions of the matter by the men
responsible and they have generally de-

voted their attention to methods of im-

proving the packing. The fact is that the

packing is nearly as perfect as it can be

made and that the real defect is in the

rods that work in the packing. They are

roughly turned and tear the packing

from the start. Railroad men ought to

devote more attention to the finish of

the rods. Those who use piston and

valve stem rods finished on machines

made by the Norton Grinding Co., of

Worcester, Mass., will find very little

annoyance from leaky packing.

Greene, Tweed & Co., the makers of

Palmetto air pump packing, have moved

into more commodious quarters on ac-

count of the steady increase of business.

Their new location is at 109 Duane
street, New York City.

The Chinese have many moral max-
ims that might be profitably introduced

into American practice, if that would
influence public morals. Yong Chen,

one of their philosophers, when asked

to take a bribe, and assured that no one

would know it, answered: "How so?

Heaven would know, Earth would

know, you would know, and I should

know."
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Air Brake Department.

Diagram of Pipe Connections—E T
Engine and Tender Equipment.

So popular has become the E T en-

gine and tender brake equipment, that

already nearly all the new engines now
•being built at the various locomotive

work^ are being equipped with it, and

its advantages over the older equipment

CONDUCTED BY J. P. KELLY.

cut-out cock is to prevent the loss of

main reservoir air wlienever it is de-

sired to make quick or temporary re-

pairs to any part of tlie brake apparatus,

if these should be found necessary or

desirable after the system has been

pumped up. It has the maximum pres-

sure head of the pump governor connec-

off to the feed valve pipe, there is a pipe

strainer. This strainer being placed

where it can protect the feed valves for

the automatic and the independent brake

valves from dirt and other foreign sub-

stances, enables them to operate without

any occasional annoyance from dirt,

keeps them clean, reduces wear, and

FIG. 1. PIPE CONNECTIONS "K T' ENGINE .\ND TENDER EQl'IPMENT.

are commencing to be realized to a large

degree.

The illustration. Fig. i, shows the

pipe connections, and the various valves

sectioned so as to show their internal

construction.

By reference to this illustration it will

be observed that there is a cut-out cock

placed in the main reservoir return pipe,

so located that, when desirable, the main

reservoir may be cut out from the rest

of the equipment. The object of this

lion made to it in such manner that this

head is never cut out, and, consequently,

the pump governor never loses control

of the pump. When this reservoir

cut-out cock is turned to cut out the

main reservoir, it opens a port leading

from the return pipe, on the brake valve

side, to the atmosphere, so that the

brakes will apply, thus necessitating the

opening of this cock before proceeding

and after repairs are completed. At
the tee. where the return pipe branches

prolongs the time for cleaning and re-

lairs.

The direct main reservoir connection

to the automatic brake valve base is

plainly shown on the figure, and it

should be observed that the port to

which it connects is large, much larger

than it is in the G6 valve, so that when

the handle is placed in train brake re-

lease position main reservoir air has a

free flow into the brake pipe up to the

capacity of this pipe. Experience
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proves that this large port opening

causes a quicker and more satisfac-

tory release of all the brakes on ex-

tremely long trains; also a quicker

recharge of the auxiliaries, something

that materially increases the degree

of safety with which trains may be

handled on long, heavy grades. The

branch pipe connecting to the main

reservoir pipe at the tee strainer con-

nection conducts main reservoir air to

the feed valve for the automatic brake,

and to the feed valve for the independent

brake and the train air signal pipe. The

feed valve for the independent brake,

as will be understood from this, also

serves for the air signal, thus virtually

doing away with the feed valve for this

distributing valve to supply the engine

and the tender brakes both in automatic

and in independent brake applications.

Between the supply pipe tee connection

to the feed valve pipe and the automatic

brake valve there is placed a sheck valve

whose function is to prevent the possi-

ble backward flow of brake pipe air dur-

ing heavy independent brake applica-

tions. If such backward flow were to

occur, it would have a tendency to ap-

ply the automatic brakes.

A doublf cut-out cock is placed in

the brake pipe below the automatic brake

valve, which is used to cut out this valve

when engines are double-heading. It

will be observed that there is a pipe con-

nection from the automatic brake valve

rO *"EeD VfluVE PIPE

O MAIN RCSE'^'vOlR
CUT -OUT COCK

TO PUMP

S-D-4 PUMP GOVRRNOR.

apparatus, making one less part neces-

sary for the train air signal.

In the pipe leading to the signal ap-

paratus there is a combined strainer and

check valve, and a little beyond this a

choke of the same size as that used

with the older air signal pressure re-

ducing valve. The strainer in the sig-

nal pipe prevents any possible dirt get-

ting onto the seat of the non-return

check or of obstructing the opening

through the choke. The duty of the non-

return check in the signal pipe is to

prevent the possible backward flow of

air from the signal pipe, when the in-

dependent brake valve is being used,

that might cause the whistle to blow.

The supply pipe to the distributing

valve is connected to the feed valve pipe

at a point between the feed valve and

the automatic brake valve, and through

this pipe main reservoir air flows to the

through the double cut-out 'COck, to the

distributing valve. This connection is

ordinarily closed when the cut-out cock

is turned to cut in the automatic brake

valve, and it is opened when turned to

cut out this brake valve. With the han-

dle of the automatic brake valve on lap

position—where it should be carried

when this valve is cut out in double-

heading—there is a direct opening from

the exhaust port of the application cham-

ber of the distributing valve to the at-

mosphere through this pipe connection.

The pipe connection from the inde-

pendent brake valve to the distributing

valve is made direct to the application

chamber and this chamber is in direct

communication with the atmosphere

when the handle of the independent

brake valve is in release position; it is

also in communication with the atmo-

":phere through this pipe and the one

coiniccting the indcpunckni brake valve

til the automatic brake valve, when the

handles of both brake valves are in

running position.

The brake pipe is connected to the

brake pipe pressure chamber of the

distributing valve, and the pressure

chamber of the reservoir is charged in

the same way that an auxiliary reser-

voir is when the triple valve is in re-

lease position.

A cut-out COCK is placed in the brancli

pipe leading from the main brake pipe

to the distributing valve, so that the

latter may be cut out, if occasio'h re-

quires it, the same as the triple valve is

ordinarily cut out when there is any

defect in the brake apparatus.

Hose connections are required in the

brake cylinder branch pipes leading to

the engine truck brake and the tender

brake cylinders. A ^ in. cut-out cock

with a special Yz in. fitting is placed in

the branch leading to the engine truck

brake cylinder; while a 54 W- cut-out

cock and a 54 >"• special fitting is

placed in the branch leading to the ten-

der brake cylinder. The cut-out cocks

are for the purpose of cutting out, or

isolating, the brake cylinder should this

be necessary for any cause; and in the

special fittings there is a choke which

will prevent the loss of the other brakes

should a hose burst during a brake ap-

plication.

The pipe connection between the biake

pipe and the main reservoir, shown in

dotted lines, may be used where dead

engines are hauled in trains to charge

the main reservoir, to permit of oper-

ating the brakes the same as those on

a car.

In such cases by opening the cut-

out cock air from the brake pipe will

flow through the check valve and charge

the system, and this check valve will

prevent its backward flow into the brake

pipe when the brakes are being applied.

This arrangement, however, for han-

dling dead engines will seldom if ever

be used, and is only a suggested one

in case it is thought desirable to pro-

vide it.

The brake valves, as may be seen, are

of the rotary type, and the various posi-

tions for the handle of each are shown

on the drawing, as well as the arrange-

ment of the various ports in the rotary

valve seats. In the lower right hand

icorner are shown the plans of the ro-

tary valves.

The brake valves, their seats and ro-

taries, will be more fully illustrated and

described in a future article devoted to-

them alone, but for the present thej

may be dismissed with a brief descrip-

tion covering their new features.

As stated in a previous article, the

E T equipment is designed throughout

so that when once installed upon a lo-

comotive all valves mav be removed



April, igo6. RAILWAY AND LOCOMOl'IVE ENGINEERING 169

and replaced willmut disturbing any

pipe joints; hence, when necessary to

remove a brake valve for repairs all

that is necessary to do is to loosen four

bolts and take the valve from the per-

manent base. The feed valves, and the

distributing valve also, may be removed

and replaced without disturbing the

piping. This feature of the piping cuts

down appreciably the time and labor

required in making repairs, when these

are necessary, and obviates the neces-

sity of holding the engine.

Because of the piping arrangement of

the brake valves, the engine and the ten-

der brakes may be applied or may be

released independently of the train

brakes, or the latter may be applied

or released independently of the engine

brakes.

This feature of the new equipment

enables the engineer to handle long

trains to much better advantage than

formerly, as the engine brakes may be

held applied while the train brakes are

being released, thus preventing shock

and danger of breaking in two.

Also because the brakes may be al-

ternated on the train and the engine,

trains may be handled on heavy grades

much more satisfactorily than formerly,

making a more uniform descent of the

grade without danger of overheating the

tires.

When the handle of the automatic

brake valve is moved to the extreme

left, the train brakes are released, and

the engine and tender brakes are held

applied. Returning the handle to run-

ning position releases the engine brakes.

The brakes on the engine may be grad-

uated off by moving the handle to run-

ning position, releasing a portion of the

brake cylinder air, then to driver brake

holding position, repeating the opera-

tion, if circumstances require it, to pro-

duce the required degree of graduation.

The engine and train brakes are applied

simultaneously, in automatic applica-

tions, the same as with the G6 brake

valve.

In cases of double-heading, the brakes

on the second engine may be released

and reapplied, independently of the lead-

ing engineer, with the independent brake

valve, so that at any time when desira-

ble, such as when drivers are sliding

or tires are overheating, the driver

brakes may be released and then when
desired may be reapplied.

When switching the independent brake

valve may be used, and the brakes grad-

uated on and off the same as is now
done with the straight air b'"ake valve.

The brake valves are provided with an

oil bath for the rotaries so that they

may always be kept in good condition

so far as lubrication is concerned; and

because of the larger and better ar-

ranged ports such a thing as a hard

working valve will not be experienced.

The distributing valve, no doubt, will

prove the most interesting part of the

ET equipment, since it is the distin-

guishing feature, but a full description

of this piece of mechanism, together

with diagrammatic illustrations of it in

its various positions will be given in a

future number. In this it will be suffi-

cient to say that the pressure cham-

ber is charged up in the same manner

that an auxiliary reservoir is, and that

it responds to a reduction in brake pipe

pressure so as to admit air from the

pressure chamber to the application

chamber, the amount admitted depend-

ing on the amount of brake pipe reduc-

tion made. The pressure in the appli-

cation chamber acts upon the piston

of the supply valve so as to force it

and the supply valve to the right. The

cation chamber, so that in all service

applications excessive brake cylinder

pressure is quickly blown off and in

emergency application is blown down
gradually, very slowly at first and then

with increasing rapidity until the limit

of adjustment is reached.

An important feature in connection

with the distributing valve is the fact

that when the handle of the automatic

brake valve is thrown to the emergency

position, the brake valve equalizing res-

ervoir is connected to the application

chamber of the distributing valve in-

creasing the braking force 20 per cent.

This means that in an emergency

application the driver, engine truck and

tender brake cylinder pressure is aug-

mented 20 per cent, over what is ob-

tainable in a full service application, and

SOUTH AFRICA—ARMORED TRAIN ON TEMPORARY TRESTLE. WRECK OF
STEEL BRIDGE SHOWINO REVONI).

supply valve in moving to the right opens

the communication between the main

reservoir and the brake cylinders and

admits air to them until the pressure is

slightly greater than that in the appli-

cation chamber; then the piston and

supply valve move back and cut off the

supply to the brake cylinders.

Thus it will be seen that the brake

cylinder pressure is dependent upon the

pressure in the application chamber and

not, as formerly, upon the size of an

auxiliary reservoir or the length of the

piston travel. Also that if leakage oc-

curs in the brake cylinders the supply

valve will open automatically and supply

the leakage, so that brakes will not leak

off on the engine and tender unless this

leakage is greater than the capacity of

the pump and the main reservoir can

keep up. As shown on the drawing, the

distributing valve is in release position.

The brake cylinder safety valve is

screwed into the side of the distributing

valve, and communicates with the appli-

lu'iicc that a much shorter stop from

high speeds, without danger of wheel

sliding, is sure to result.

The use of the various positions on

tlie brake valves for the handles, is de-

scribed in the December. 1905, number.

This equipment is now working on

several hundred locomotives engaged in

all classes of service, and one of the

beauties of it is that no changes or

alterations in it are necessary to adapt

it to any kind of service.

The S-D-4 Pump Governor.

Not much in the way of explanation

is needed to convey a clear idea of the

construction and operation of the new

pump governor used with the E T equip-

ment.

The illustration, page 168. shows the

construction, and from this figure, the

difference in design of this governor

from that of the ordinary duplex pump
governor, will be seen to be confined

exclusively to one of the pressure tops.
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or diaphragm portions; the other pres-

sure top. the Siamese fitting and the

body portion, containing tlie piston and

the steam valve, remain the same as in

the older governors.

Referring to the figure, it will be seen

that the modified pressure top has two

pipe connections, one to the feed valve

and one to the automatic brake valve;

also that the "excess pressure" spring

51 is much lighter than the regulating

spring 41. contained in the other pres-

sure head; and that the regulating screw

SO is not so long as the regulating screw

40.

The operation of the S-D-4 pump gov-

ernor is as follows: The main reservoir

pressure top is piped to the main reser-

voir cut-out cock in such manner that

the governor will control the pump in

the ordinary way when the maximum
main reservoir pressure for which it is

adjusted has been obtained, whether the

main reservoir cut-out cock is open or

closed.

With the handle of the automatic

brake valve in train brake release, in

running, or in driver brake holding po-

sition main reservoir air enters the ex-

cess pressure top at chamber d, under-

neath the governor diaphragm 52; and

brake pipe air enters chamber e. above

this diaphragm, through the feed valve

connection to the lock nut 49. As may
be seen, the diaphragm 52 has both air

and spring pressure above it. and air

pressure only under it.

Assuming that the brake pipe feed

valve is adjusted to maintain 70 lbs. pres-

sure, it will cut off the supply of air to

chamber c. when this amount of air

•pressure has been obtained in the feed

valve pipe. Adding the excess spring

pressure (20 lbs.) to the chamber e air

pressure of 70 lbs., it will be noted that

a total of 90 lbs. pressure will be had

pressing downward on the diaphragm

52. With the automatic brake valve han-

dle in any one of the positions named
above the pump will continue to work,

and to increase the pressure in cham-

ber d. under the diaphragm 52. until it

reaches 90 lbs., or a trifle more, when

this diaphragm together with its pin

valve will be raised, and air will flow

down on top of the governor piston 28.

causing it to seat steam valve 26, and

thus control the pump, maintaining the

proper brake pipe and excess pres-

sures.

When the air pressure in chamber d

falls below 90 lbs., diaphragm 52 will

force the small pin valve to its seat,

cutting off the flow of air to the gover-

nor piston, and the air remaining in the

chamber above this piston will quickly

escape to the atmosphere through the

passage b and small port c. and allow

piston 28 and steam valve 26 to rise and

permit the pump to work as usual. If

the adiustment of the feed valve be

changed so as to carry any other brake

pipe pressure than 70 lbs., it will easily

be seen that when the main reservoir

pressure in chamber d is 20 lbs. in ex-

cess of tlie air pressure in chamber c,

or, to put it another way, is a trifle great-

er than the air and spring pressure

combined, the governor will operate

and stop the pump. In this way the

new governor automatically maintains

the desired excess pressure, the amount
of which may be regulated to suit con-

ditions by simply screwing, up or down,

the regulating screw 51.

With the handle of the automatic brake

valve on lap, in service application, or

in emergency position, the e.xcess pres-

sure top is cut out. and the pump will

be controlled by the main reservoir

pressure top.

By properly adjusting both governor

tops, the proper excess pressure is au-

tomatically maintained regardless of

what the feed valve adjustment may be,

and at the same time high main reser-

voir control is had.

Suggested Place for Meeting of

Air Brake Association.

The following communication, received

by the secretary of the Air Brake Asso-

ciation from a member residing in Rus-

sia, in reply to the circular requesting

that a place be suggested for holding

the next annual convention, will no doubt

be of interest to our readers.

In answer to your invitation to sug-

gest a place for a meeting of the next

annual convention. I would respectfully

suggest, that the next place of meeting

be held at St. Petersburg, as it certainly

answers all requirements, which you sug-

gest in your circular of September I. In

the first place, this city has never been

favored with one of your conventions,

neither has any city in the vicinity of

same.

•The hotel accommodations are more
than adequate and the rates are more
reasonable than any hotel rr^.tes at which

any of the conventions heretofore have

been held. Meeting halls are rlso plen-

tiful, besides there has been a new hall

just opened on Bolschoyc—Konoushina.

This hall may be had for fifty dollars

a day. from six o'clock in the morning

till 5 o'clock the next morning, includ-

ing lights. A banquet hall is in the same

building, which, of course, is included in

the rent, only the meals must be paid for

extra. However, by taking this hall con-

tinuous sessions might be held. If the

executive committee should decide to

use this hall, the writer might arrange

to have same furnished gratuitously for

a week.

The accessibility of St. Petersburg is

second to none. Those members in the

Eastern States could come by way of

Europe, those of the Western S'tates

could come by way of Japan and Si-

berian Railroad. In this way all the

members would have equal distances to

travel and no particular section would

be favored.

In order to intermet the monotony
of the meeting, the members might enjoy

some spectacles, which they probably

had never had the pleasure of seeing

before, such as having a troop of Cos-

sacks -dash down the street into a crowd

of people, knocking them right and left,

riding over them with their horses.

Then such things as throwing mantel-

pieces and other bric-a-brac from the

third and fourth story windows at the

troops, with the occasional report of a

bomb. These are all sights worth see-

ing, and when once seen will be remem-

bered for a lifetime, and I do not think

that the executive committee of the Air

Brake Association should deny its mem-
bers of such an exciting treat; and this

all can be brought about by the execu-

tive committee simply selecting St.

Petersburg as the meeting place of the

next annual convention.

I trust that you will take this matter

up at once with the executive committee

and also have the writer appointed on

the committee of arrangements, so that

he can immediately set to work, get-

ting rates at hotels, getting the date for

the hall as well as having the streets

decorated during the week of the Air

Brake Association convention. If they

should also be kind enough to appoint

the writer on the entertaining commit-

tee, he would endeavor to see that suffi-

cient bombs were on hand in order to

make the convention week exciting and

lively.

I am in hopes of receiving a letter

from you at an early date advising me
that the executive committee has unani-

mously decided to hold the next annu-

al convention in 1906 at St. Petersburg.

Russia. In the meantime, I remain.

J. K. V. Lenvenski.

The Union Switch & Signal Co., of

Swissvale, Pa., have issued another of

their standard catalogues. It comprises

sections 16 and 17. and is devoted to in-

dicators, annunciators, insulators, track

drilling machines, trunking, etc. This

latter word, trunking, refers to the yel-

low pine boxes in which pipe and wire

leads are laid. The catalogue is clear-

ly illustrated with half-tones and line

cuts, parts are numbered for ordering,

and the prices of each are also given.

The company have not issued the sec-

tions of their catalogue in what may be

called chronological order, and this one

completes the 1902 edition of electrical

appliances. Other sections of later years

have already been issued as the require-

ments of a constant and heavy business

demanded. Those who desire to secure

copies of sections 16 and 17 should apply

direct to the company.
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In the manufacture of reamers there

are several firms whose work is of sur-

passing excellence, among whom the old

established firm of Pratt & Whitney, of

New York, has done much to bring the

making of reamers as near perfection

as can be expected. The defects that

we have briefly pointed out in our edi-

torial column, page 159, of this issue,

are not the faults of the manufacturers,

but are owing 10 the shortcomings of

those entrusted with the keeping of

machine shop reamers. .

Rotary Snow Plow.

The rotary snow plows which are used

in the mountains and elsewhere on the

Canadian Pacific Railway, were built at

the Angus Shops, in Montreal. The
front of one of these plows is sliown in

the half-tone. We are indebted to Mr.

Lacey R. Johnson, assistant superin-

tendent of motive power, for the photo-

graph, from which our illustration is

made, and for the data concerning the

machine itself.

The plow is built on a frame composed
of heavy steel channels, well trussed top

and bottom, and carried on two heavy

trucks, somewhat similar to the heavy

tender trucks used on the C. P. R. The
front one of these trucks is equipped

Kl)T.'\RY SNOW PI,0\\' BLADE.

with ice cutters operated by compressed

air. The main snow cutting wheel is

composed of a large wrought iron ring

carried on a main shaft on which two

sets of radial knives are fixed, the outer

knives being about twice the length of

the inner ones. Each knife is hung on

a <;enter bolt and bent over to form a

cutting angle on two sides. Behind the

knives on the same shaft a large fan is

placed, the snow being cut up or shaved

off, so to speak, by the cutting wheel

and falls down, and is sucked into, the

center of the fan. As the fan revolves.

the snow is thrown out by centrifugal

action through an opening in the top

casing. This top casing has a sliding

cover which can be moved to suit the

direction in which the fan throws the

snow. By reversing the engine the

snow can be made to go out on which-

ever side of the track desired.

The knives on the cutting wheel are

protected to a certain extent, and the

area of the snow to be operated upon is

determined by a large steel shield hav-

ing a cross section somewhat greater

than the largest car on the road, in or-

der to allow clearance between the car

and the smiw. and wide enough to allow

for the longest car going easily around

a curve between walls of snow. The
cutting wheel is driven by means of

luilir wheels on the main shaft and on

the crank shaft of the engine. The en-

gine itself is composed of the standard

17x24 in. cylinders, of what is called on

the road S. A. class engines. The link

motion, rods, etc., are all standard de-

tails of this class of engine, and so also

is the boiler. The whole is mounted on

channel frames, as before mentioned.

Everything is housed in for the protec-

tion of the operators, and there is a

cupola on the front to enable the road-

n-.astcr, or whoever is in charge of the

machine, to see where he is going, and

what he is doing. The plow carries be-

hind it one of the standard S. A. Class

locomotive tenders. A rotary plow is

not used in anything like the same man-

ner as an ordinary wing

plow is used, and it does

not butt into snow drifts.

The rotary is pushed

through the snow by a

locomotive at a speed

suflicicnt to let it do its

work properly and to ena-

ble it to handle the depth

and kind of snow to be

attacked.

In the mountains when
s n o w slides occur on
places not protected by
sheds, they pile them-

selves up on the railwaj'

from 6 to 25 ft. deep and

often half a mile long.

These slides come down
generally when a thaw
takes place, or when mild

weather makes the snow
so heavy that it breaks it-

self away from the moun-
tain tops, and in cases like

this the rotary has to do

some real work, as was
more fully explained last

month.

from Germany to France was laughed

al as impracticable. But a bock service

was established between Munich and

Paris, and now thousands of gallons of

Bavarian beer arc shipped three times

a week from the brewery yards to tlic

Paris brasseries direct without break-

ing bulk, and to the success of the pro-

ject is due the general substitution of

beer for wine as a drink among Pa-

risians.

The last fluid to be carried in tank

cars is milk. The practice grew up in

Denmark, and for some months milk

has been shipped long distances, and
recently all the way to Berlin in such

cars.

y mjMwiisu-uii^.-ri.

,

It is proposed to drive

a tunnel through a part of

the .Alleghany Mountains for the Penn-
sylvania Railway. Two routes are

said to be under survey, one involving

a nine and the other an eleven mile

tunnel. It is stated that, while the

undertaking would equal the Simplon
tunnel in magnitude, the rate of con-

struction would be much more rapid,

as the height of the mountains above
would not be too great to prevent the

driving of intermediate shafts.

Milk in Tank Cars.

One of the earliest economies intro-

duced in the distribution of petroleum

was the use of tanks as receptacles in-

stead of barrels in shipping it.

The idea was next applied to beer.

Some years ago the project of beer

trains or bock trains, as they are called,

R0T.4RV SNOW PLOW HE.^D ON.

The tanks are not boiler plate cj'lin-

ciers, but wooden casks, each of 210 cu.

ft. capacity, two of which are fastened

to the floor of a covered freight car.

Berlin gets much of its milk from Den-
mark, and the old fashioned tin cans

are alike cumbersome, expensive and
subject to damage. By the use of tank

cars for milk the cost of handling is

much reduced.

The two Western States which have
the largest milk shipping interests are

Illinois and Wisconsin. For cans tanks

have been and are being substituted, and
it is reported that the experiment has

been entirelv successful.—N. Y. Sun.

Many men are wise without being

learned; many men are brim full of

education and empty o* wisdom.
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Radius Planing.

There is a very neat rig which can be

fixed up on a shaper by which it can

be made to do radius planing or radius

shaping, whichever it may be called. The
sketch which is here reproduced was

suggested by the easily applied device

seen in the Pennsylvania Railroad shops

at Wilmington. Del. The idea is not

SPIRAL SPftlNO

HOLE FOR
SPIRAL SPRING
BRACHCT

RADIUS ATTACHMENT ON A SHAPKR.

new, but each shop staff has practically

to design it for their own use, and make
it suit local conditions.

In this case the adjusting screw has

been removed and a Z-shaped bracket

is bolted temporarily on the top of the

head. A spiral spring is put under the

top arm of this bracket and the lower

end of the spring rests on the apron and

pushes it down all the time, and as the

adjusting screw has been taken out, the

weight of the moving j arts and the pres-

sure of the spiral spring is supported on

the roller with bar temporarily bolted

to the side of the apron. The roller

runs on a radius guide, or form, which is

made with whatever contour the point

of the tool is to sweep out. The radius

guide is bolted up to the side of the

table and the work adjusted to suit. The
head of the shaper has, of course, a

horizontal motion and the apron, tool

holder, etc., is given a varying up and

down motion by the roller as it runs on

the radius guide. The combination of

these motions causes the point of the

tool to cut over a surface similar to the

upper edge of the radius form. Care

must be taken not to give the shaper

head so much horizontal travel that it

will permit the roller to drop off the

end of the radius guide. The arrange-

ment at Wilmington was got up by Mr.

W. J. Feeney, who is a machinist in the

shop. A great deal of work one way
and another can be done by some such

device as this where the principle of

radius planing ii; involved.

Impressive.

We had a conductor on the Pa

named William Ford, who was the

most pompous man in the Quaker

State. The boys called him Windy Bill

on the sly. One day he walked into

the waiting room at a station where my
wife and little boy were waiting for a

train. As he passed through every one

made room for him and tried to show

attention. My little boy watched him

until he disappeared and then whispered

to his mother, "Ma, was that God?"

who is interested enough to drop them

a postal card asking for one. They will,

if requested, send a sample, and if de-

sired, a man to see that it is used so

as to secure the advantages claimed.

Zephon.

The care of boilers is a subject of

great importance, and nowhere is it

greater than on our busy modern rail-

roads to-day, and it is, therefore, with

interest that wc recently read a small

pamphlet on this subject, issued by the

Zephon Chemical Compound Company,

of Chicago.

Concerning the Zephon boiler com-

pound, we are told that it is in powder-

ed or granular form, and contains noth-

ing injurious to boilers or to valves or

packing. It softens and removes scale,

and does not cause the water to foam.

It is said to neutralize the injurious

action of acid, sulphur or mineral mat-

ter in the water and will prevent o.xida-

tion of iron and corrosion in every form.'

It is put up in 100, 200 and 300 lb. drums,

and samples may be had on application

to the company, who are at all times

ready to explain its action and the way

in which to use it.

One railway company using the

Zephon compound considers that it. has

A conspicuous departure in the light-

ing of canals is that of the Welland ca-

nal near St. Catherine, Ontario. Over

600 alternating current series arc lamps

have been provided by the Canadian

Westinghouse Company and these have

been in operation for the past few

months and have given splendid service.

This installation as a whole redounds to

the credit of the Ontario government, as

well as to the consulting engineer, Mr.

R. J. Parks, under whose direction the

complete plant was installed.

B. & M. Consolidation.

Not long ago the Boston & Maine

Railroad procured from the American

Locomotive Company six consolidation

engines for freight service, which were

built at the Schenectady works of the

company. These machines each weigh

in working order about 170,000 lbs., and

with tender the total amounts to about

277,300 lbs.

The feature which »at once strikes an

observer is the Walschaert valve gear,

the piston valves and the by-pass ar-

rangement. The engines are similar to

those previously supplied to the B. &
M., but are somewhat heavier, because

of the increased size and weight of

some of the details now used. The pis-

ton valves are placed immediately over

the cylinders, which is a convenient ar-

.SKCTION OK REI.IEK VALVE, B. & M. CONSOLrnATION.

saved fuel by reason that the boilers

have been kept clean and the heat from

the coal has been used in boiling water

and not in raising the temperature of

hard and refactory scale. The lite of the

tubes in these boilers has also been

prolonged. The compound has been used

by the Illinois Central Railroad, and has

given satisfaction on that line.

The Zephon Company will be happy to

send a copy of their pamphlet to anyone

rangement for the attachment of the

Walschaert motion. It will be observed

by reference to our illustration that this

placing of the main valves avoids the

necessity for rockers in the valve mo-

tion. Mr. Henry Bartlett, superintend-

ent of motive power of the Boston &
Maine, gives three reasons for adopting

the Walschaert gear on these 2-8-0 en-

gines. This gear, he says, offers an

opportunity for a saving in weight over
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the Stcpliciisoii motion. The use of

this gear is expected to result in a ma-
terial reduction in roundhouse repairs,

and the whole arrangement is very con-

venient for inspection, rendering it un-

necessary for men to go under the en-

gine in order to make a careful exami-

nation of the vital parts. The valve

gear, like other forms which do not use

two eccentrics is direct or indirect ac-

cording to whether the engine is going

ahead or backing up. In the go-ahead

direction the valve is moved by direct

motion, but as soon as the reverse lever

pulls the link block to the top of the

link, in order that the engine may back

up, the motion becomes indirect. These
locomotives have been assigned to

through freight service between Boston

and Rotterdam, N. Y., on the Fitchburg

made with two hollow valves with pack-

ing rings, one valve at each end, sliding

in cylindrical chandjers. The by-pass

valve is kept in place by reason of the

fact that the area acted on by the live

steam, which comes to its open or

cored out end through the cylinder

port, is compelled to act upon an area

less than that upon which, at the other

end, live steam introduced from the

steam chest is able to act. The by-pass

is thus under pressure of live steam

from both ends, but it is kept shut just

as a throttle valve is with its greater

area on one end and its lesser area on

the other.

In the case of the by-pass valve, if

compression in the cylinder should at

any time rise higher than live steam

pressure, it would, though acting on the

of the valve opposite the seat, after

which modification the arrangement has

given entire satisfaction.

The boiler is a straight top one of

ample size, being 665^ ins. outside diam-

eter at the smoke box end. The barrel

is composed of two courses, and i6-ft.

tubes are used. These tubes give a

heating surface of 2,716.87 s(j. ft., there

being 326 of them. No. 12 B.W.G. The
fire box gives 144.2 sq. ft., so that the

total heating surface is 2,86r.i sq. ft.

The grate area is 46^2 sq. ft. The roof

sheet is level, though the crown rises

slightly toward the front. The throat

sheet is vertical, but the back sheet

slopes forward about 12 ins. from the

perpendicular. The staying of the

crown sheet is radial.

The tank is made with a water bot-

BOSTON cSc M.MNE CONSOLIUATIGN WITH WALSCH.iERT V.^LVE GE.\K.

Henry ILirtlett. Superintendent of Motive Power. .American Locomotive Company. Builders.

•division. They have not been in service

long enough to establish a record con-

cerning the valve gear, but we under-

stand that those concerned speak of its

performance in the highest terms.

The engine we show is simple, witli

cylinders 20x30 ins. and 6i-in. driving

wheels. The calculated tractive power
is about 33,400 lbs., and, with 148,000 lbs.

on the drivers, the ratio of tractive

power to adhesive weight becomes as

I is to 4.4. The driving wheel base is

I" ft., and all the drivers are flanged.

The third pair are the main drivers

and carry the valve gear crank. This

arrangement gives a long connecting

Tod, and it and the side rods are all of

I-shaped section.

The by-pass arrangement is conveni-

ently placed on the outside, between
cylinder and valve chamber, and is

smaller end of one by-pass valve, be

able to force it open, and so find relief

by entering the interior of the valve

and to the passage connecting both

ends of the cylinder. From there it

wiiuld go through the other by-pass to

the exhaust side of the piston. Water,

being practically incompressible, would
act in the same way. and would give

tlio required relief by traversing the

same passages. We are informed by

the superintendent of motive power
that when first put in service the valves

were exceedingly sensitive, and the by-

pass gave some trouble on account of

pounding, which resulted in valve

breakages. This was attributed to leak-

age and too long a travel. The travel

of the by-pass valves has now been re-

duced from ii to '4 in., and a single

packing ring has been added in the end

tom, and holds 5,000 U. S. gallons of

water and carries 10 tons of coal. The
tender frame is composed of lo-in. steel

channels, and pressed steel trucks are

used. The engine wheel base is 25 ft,

6 ins., and with the tender the whole

measures 53 ft. g}i ins. A few of the

principal dimensions are appended for

reference

:

Weight, in working order, engine and tender,

-77.300 lbs. -\xles, driving journals, main, 9
ins. X II ins.; others, 8J^ ins. x 11 ins.; engine
truck journals, diameter, 6 ins.; length, 10 ins.;

tender truck journals, diameter, 5 ins.; length,

9 ins. Boiler, working pressure, 200 lbs.; fuel,

bituminous coal. Fire box, type, wide: length,

102SS ins.; width, 6s'A ins.; thickness of crown,
ii in.; tube, ^ in.; sides, H in.; back, H in.;

water space, front, 4 ins.; sides. 3^3 ins. and 5^4
ins.; back, 3'/] ins. and 4H ins. Air pump, gH
ins. L. H., 2-reservoirs, 16 ins. x 126 ins.; engine
truck, 2 whl. swing bolster. Piston, rod diam.,

3i^ ins.; piston packing, C. I. rings. \*alves,

travel, s'/i ins.; steam lap, i in.; setting 3/16 in.

lead F. and B. Wheels, engine truck, diam., 33
ins.; tender truck, diam., 33 ins.
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Water Space Holder-On.

In the boiler shop of the D., L. & W.
at East Buffalo j-ou can sec one of the

neatest little shop appliances that a

man would want. Mr. Joseph McAllis-

ter presides over this department as

foreman boilermaker. The tool or ap-

pliance is a ho!ding-on device for use

securely on, the wire in the outside end
of the drift enables the operator to turn
the flat plate .-) so that it may cover
the head of the rivet which is about to

be driven.

At this stage of the game a heavy

C 3

HOLC FOR WIRE USED
IN TURNINf*

HOLDING

in the water space of a fire box, and
by its help a man can hold on to the

rivets of a patch or those in the seams
of the crown sheet, and with all the

other sheets in position where they

belong. The men in the shop call it a

"latch," and it comes in handy for door

sheet flanges and on flue sheets.

In the first place, there is a flat, ob-

long plate, A, of convenient size,

pierced at one end by a square hole.

There is also a small round hole drilled

in the plate for the attachment of a

string or wire. In the second place,

there is a drift made of round steel

which would very nearly fill an ordi-

nary staybolt hole, and this drift is

squared up along about a third of its

length at one end, and the square part

is made slightly taper, and it very neat-

ly fits the flat plate aforesaid when the

two are brought together. The drift

has a round head which just suits a

slight depression in the holding-on

hammer face, and there is a small hole

drilled through the end of drift so

that by the insertion of a piece of stiff

wire the drift may be turned as re-

quired.

When it is desired to hold on to the

head of a rivet in an awkward place,

like that shown in our illustration, the

flat ^.late is put between the sheets of

the water space and is let down by a

wire until the square hole comes op-

posite some convenient staybolt hole.

The drift is put through two staybolt

holes, and the square of the drift fits

the square of flat plate, and the fiat

plate can be driven up on the drift

until it jams tightly. As soon as it is

rOB STRlNG'-y'

DEVICK FOR WATER SPACE

holding-on hammer is applied to the

outer end of the drift, and a hook ful-

crum, set up in some adjacent staybolt

hole, enables the operator to exert con-
siderable pressure on the head of the

drift. The efficiency of the whole ar-

nier on the point of the drift is sufficient

to separate it from the flat plate, and
the latter can be drawn out of the way
altogether or set opposite another hole

by the use of the wire by which it was
introduced. The device can be used
with pneumatic hammer riveting or
with the old-fashioned hand hammers,
or with flogging hammer and button

set. It can stand up and hold on for

them all.

Talking of pneumatic tools reminds
us that Mr. McAllister has a pneumatic
holder-on which they use when holding

on the rivets in longitudinal seams when
renewing side sheets in fire boxes. It is

handled from the shell of the boiler with

a long yi in. pipe, with a three-way cock
on the end^ to which the air hose is

attached, and the whole arrangement is

up to date in every way. It consists of a

small cylinder about the size of a duck-

nest tuyer in a blacksmith's forge, but,

to be more definite, the cylinder is s ins.

in diameter over the cover and is 3 ins.

deep. The piston has a magnified pis-

ton rod on it, cast all in one piece, and
a light coil spring above the piston en-

sures its always settling to the bottom
of cylinder when not in use.

The piston is 4 ins. in diameter, and
is packed with a plain leather gasket

held in place by a follower. The mag-
nified piston rod is made with a socket

which loosely fits the head of a rivet

and so secures central pressure. On
the bottom of the cylinder, outside, a

shallow boss has been cast which also-

secures straight central pressure when
the holder-on is holding on. At the bot-

tom of the cylinder at one point there is

what the patent attorneys would calf

"means for attaching air hose," but a

long pipe is used as a handle to move the

pneumatic holder-on about between the

sheets enclosing the water space.

This pneumatic holder-on has been
invented by Mr. McAllister, and it does

not require any muscular strength for

its use. as the other holder-on does. It

PXKCM.iTIC IIOLUINC, ON DEVICE FOR FIRE BOX SEAM^.

rangement is beyond question, and the

blows communicated from the rivet

which is driven to the flat plate, being
all on one side of the drift, tend to

knock the drift in at the point and out

at the top, and so increase its holding

power, at least so that it and the fiat

plate are not jarred apart. When the

work is done, a smart blow of a ham-

can, so to speak, be hung down be-

tween plates and the piston forced out
on the rivet, by the employment of a

little manipulative skill, and the suc-

cessive shocks from the blows of the

riveting hammer ar2 taken up by atr

air cushion, and the rivet is thus

neatly, effectively and powerfully held

up during the whole operation.
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Of Personal Interest.
Mr. W. M. l)iu-l has been a|i|ii)iiile(l

siiperiiitcnclent of the Suiuhern, with

hca(h|uarters at I'.irmiiiKham. Ala.

Mr. H. M. Mea.siin has been appoint-

ee' general foreman of .shops of the

Pennsylvania at Philadelphia, Pa.

Mr. D. A. Leijnard has accepted the

position of car foreman for the Colo-

rado & Southern at Trinidad, Col.

Mr. J. 1). Cutler has been appointed

general snperintendent of the Gaines-

ville & Gulf, with office at Gainesville,

Fla.

Mr. A. C. iMuery has been appointed

pnrchasing agent n{ the Chicago Ter-

minal Transfer, with lua<liiuarters at

Chicago, 111

Mr. Josepli Ijrnce ha.s been appointed

chief inspector of fuel and locomotives

on the Cincinnati, li.imilton & Dayton,

at Lima, Ohio.

Mr. J. H. Barber has been appointed

division engineer of the eastern division

of the Canadian Pacilic Kailway, with

office at Montreal. Que.

Mr. J. W. Osehea has been appointed

enginchoiise fineman of the Pennsyl-

vania at Conemau.s{h, Pa., vice Mr. C.

T. Halliwell. transferred.

Mr. A. I'orsyih has been appointed

snperintendent of shops on the Chi-

cago, Burlington & Qnincy, with head-

quarters at ,\urora. 111.

Mr. J. W. Cookley has been appoint-

ed traveling engineer of the Cincinnati.

Hamilton & Dayton, vice F. O. Miller,

assigned to otlier duties.

Mr. Peter Harvie, superintendent of

shops of the Great Northern at Havre,

Mont., has been transferred to Everett,

Wash., in a similar capacity.

Mr. C. H. Burk has been appointed

assistant superintendent of machinery

of the Mexican Central, with headquar-

ters at .'Vguasealientes. Me.\.

Mr. A. N. W'illsie has been appointed

master mechanic of the Aurora divis-

ion of the Chicago, Burlington & Quin-

cy, with headquarters at Aurora. 111.

Mr. J. M. R. Fairburn has been ap-

pointed division engineer of the Onta-

rio division of the Canadian Pacific

railway, with office at Toronto. Out.

Mr. D. Meadows has been appointed

assistant master mechanic of the Can-

ada division of the Michigan Central,

with headquarters at St. Thomas, Out..

Can.

Mr. J. C. Homer has been appointed

assistant master mechanic of the Cin-

cinnati, Hamilton & Dayton at Indian-

apolis, Ind., vice E. E. Chrysler, re-

signed.

Mr. D. A. Ross has been appointed

rtiad foreman of engines for the Beau-

mont division of the Gnlf, Colorado &
Santa Fc, vice .Mr. J. J. Wagner, re-

signed.

Mr. E. A. Handy has been appointed

general manager of the Lake Shore &
Michigan Southern, vice Mr. W. H.

Marshall, resigned. He began his rail-

road career as assistant engineer of

construction on the Atchison, Topeka &
Santa Fe, and he subsequently became
engineer of bridges and buildings on the

same road. Later he went to the Mex-
ican National as locating engineer, and
on that road he served as assistant en-

E. A. HANDY.

gineer and chief engineer. In 1888 he

was appointed division engineer of the

Lake Shore road, and in 1891 he be-

came chief engineer and his jurisdiction

was extended to cover the Lake Erie

& Western Railroad, which is one of

the New York Central lines. Mr. Han-
dy has been with the Lake Shore for

the past eighteen years and has gained

his promotion by having passed through

the subordinate positions which led up
to the head of his own department of

railroad work before he was advanced
to the responsible position of general

manager.

Mr. W. E. Boyden has been appoint-

ed purchasing agent of the Evansville

& Terre Haute, succeeding Mr. M. K.
Allen, who went to the Rock Island

System.

Mr. K. A. Frobergh has been ap-

pointed superintendent of shops of the

Great Northern, with headquarters at

Havre. .Mont., vice Mr. P. Harvie,

transferred.

-Mr. W. S. Moore, superintendent of

the Central Indiana, has been appoint-

ed superintendent of the Louisville

Terminal Railway, with headquarters

at Louisville, Ky.

Mr. C. A. Stark, heretofore locomo-
tive foreman on the Canadian Pacific

at Ottawa, Ont., has been appointed
general foreman, with Iieadquarters at

Carleton Jet., Ont.

Mr. A. A. Scott, heretofore locomo-
tive foreman on the Canadian Pacific at

Outremont, Que., has been appointed
locomotive inspector, Angus shops,

Montreal, Que., Can.

Mr. A. H. Gaines, a graduate of the

Burlington, Cedar Rapids & Northern
Railway, has been appointed general
foreman of the Denver & Rio Grande
shops at Denver, Col.

Mr. W. B. Denham has been ap-

pointed general manager of the Geor-
gia, Florida & Alabama, with head-
quarters at Bainbridge, Ga., vice Mr.
W. M. Lcgg. resigned.

Mr. J. \\'ilkinson, heretofore night
foreman on the Canadian Pacific at

Outremont, Que., has been appointed
locomotive foreman at Hoclielaga, Que.,
succeeding Mr. E. Marshall.

Mr. W. L. Harrison, master mechanic
on the Chicago, Rock Island & Pacific

at Cedar Rapids, la, has been trans-

ferred to Horton, Kan., in the same po-
sition, vice G. W. Scidel, resigned.

Mr. R. H. Rutherford has been ap-
pointed master mechanic of the Chi-
huahua division of the Mexican Central,
with headquarters at Chihuahua, Mex.,
vice Mr. C. H. Burk. promoted.

Mr. J. J. Cavanaugh has been appoint-
ed master mechanic of the San Luis
division of the Mexican Central, with
headquarters at San Luis Potosi, Me.x.,

vice Mr. Thos. Smith, resigned.

Mr. L. B. Morehead, formerly chief
draughtsman of the Toledo. St. Louis
& Western, has resigned in order to
?ccept a similar position with the Lou-
isville & Nashville, at Louisville, Ky.

Mr. C. J. Halliwell, enginehouse fore-

man of the Pennsylvania at Young-
wood. Pa., has been transferred to Pitts-

burgh, Pa., as assistant master mechan-
ic, vice Mr. H. M. Meason, transferred.

Mr. E. Marshall, heretofore locomo-
tive foreman on the Canadiag Pacific

2t Hochelaga, Que., has been appointed
locomotive foreman at Outremont,
Que., vice Mr. A. A. Scott, transferred.
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Mr. T. C. Hudson, lonncrly erecting

shop foreman at Carlton Jet. on the

Canadian Pacific, has been appointed

locomotive foreman at Ottawa, Ont., on

the same road, vice Mr. A. C. Stark,

promoted.

Mr. John W. TliouKts, Jr.. luis been

elected president and general manager

of the Nashville, Chattanooga & St.

Louis, with headquarters at Nashville,

Tenn.. succeeding J. W. Thomas, dc-

ceased.

Mr H. A. Ford, formerly district su-

perintendent of the Atlantic Coast Line

at Gainesville, Fla., has been appointed

general superintendent of the third di-

vision, with headquarters at Jackson-

ville. Fla.

Ur V E. Fox, formerly' general fore-

man of the C, R. I. & P. shops at Mo-

line, 111., has been appointed master

mechanic for the same company at Ce-

dar Rapids. la., vice Mr. W. L. Harri-

son, transferred.

Mr. F. P. Jeffries, formerly general

manager of the EvansviUc & Terrc

Haute, has been appointed general pur-

chasing agent for the Rock Island, with

headquarters at Chic.-ign. L.l.. vice S. F.

Forbes, resigned.

Mr J. O. Crockett, heretofore super-

intendent of the EvansviUe & Terre

Haute, has been appointed general su-

perintendent of that road, with head-

(luarters at EvansviUe, Ind., vice Mr. F.

P. Jeffries, resigned.

\V. E. Foster, formerly a signal in-

spector on the Pennsylvania lines west,

has been appointed signal engineer and

i-uperintendent of construction of the

Union Swtch & Signal Co.. with head-

quarters at Chicago.

H. G. Huber has been apuointed as-

sistant master mechanic of the Buffalo

& Allegheny Valley at Verona, vice

!^Ir. Taber Hamilton. pr.)moted. The

B. & A. Valley road is part of the

Pennsylvania system.

Mr. A. L. Hertzberg, formerly engi-

neer of the Ontario division, has been

appointed engineer, maintenance of

way, on the Canadian Pacific Railway,

with headquarters at Montreal, vice

Mr. F. P. Gutelius, promoted.

Mr. C. H. Andrus. heretofore gen-

eral foreman of the machine shops of

the Pennsylvania at West Philadelphia.

Pa., has been appointed general loco-

motive inspector of that road, with

headquarters at .Mtooua, Pa.

Mr. F. P. Gutelius has been appointed

assistant chief engineer on the Cana-

dian Pacific Railway, with office at

Montreal. He will have immediate

charge of engineering and maintenance

on the c'ompany's eastern lines.

Mr. W. L. Harrison, master mechanic

of the Chicago, Rock Island & Pacific

ul Cedar Rapids, la., has been appoint-

ed master mechanic of the Kansas di-

vision, with headquarters at Horton,

Kan., vice Mr. G. W. Seidel, resigned.

Mr Frank Nowell, heretofore loco-

motive foreman at the Angus shops of

the Canadian Pacific at Montreal, has

been appointed night foreman at the

Outremont roundhouse on the same

road, vice Mr. J.
Wilkinson, promoted.

Mr A W Wheatley, l.u-nicrly super-

intendent of shops of the Rock Island

at East Moliue, 111., has resigned to be-

come assistant superintendent of mo-

tive power of the Union Pacific sys-

tem, w:th headquarters at Omaha, Neb.

Mr. L. W. P.erry. formerly division

superintendent of the Chicago, Burling-

ton & Quincy at Beardstown, 111., has

been appointed superintendent of trans-

portation on the Toledo, St. Louis &

W'estern, with headquarters at Frank-

fort, Ind.

Mr. James Coleman, formerly super-

intendent of the Canada Car Company,

has been appointed master car builder

of the Central Vermont, with office at

St. Albans, Vt. The car department was

formerly in charge of the superinten-

dent of motive power.

Mr. A. S. Wright, formerly locomo-

tive foreman on the G. T. R. at London,

Ont. and latterly in charge of water

service on the IMidland division of that

load, has been appointed locomotive

foreman on the Central Vermont Rail-

way, with office at St. Albans, Vt.

Mr. C. C. Coffee, formerly engineer

of maintenance of way of the Southern

at St. Louis, Mo., has been appointed

superintendent of the St. Louis divis-

ion of the St. Louis-Louisville Lines,

with headquarters at Princeton, Ind.,

succeeding Mr. A. M. Smith, resigned.

Mr. G. L. Dickover has severed his

connection with the Colorado & South-

trn to accept the position of traveling

representative of the Ralston Steel Car

Co.. with headquarters in Chicago. Mr.

Dickover was formerly master car

builder for the C. & S. at Denver, Col.

Mr. C. A. Brann has been appointed

master mechanic of the St. Louis, Iron

Mountain & Southern Railroad, with

headquarters at Baring Cross, Ark., and

will have jurisdiction from Hoxie to

Texarkana, also from Little Rock to

McGehee, and over the Little Rock ter-

minals.

Mr. Frank Burns, heretofore acting

master mechanic of the western divis-

ion of the Frisco System with head-

quarters at Monett, Mo., has been ap-

pointed master mechanic of the same

road. His office remains where it was,

as this appointment is practically a

change of title.

Mr. Edward Eldcn.f..r a number of

vcars a master mechanic of the Lake

Shore and for some time past general

locomotive inspector of the New York

Central, has been appointed master me-

chanic of the western division, with

headquarters at East Buffalo, vice Wil-

liam Smith, resigned.

Mr. Austin J. Collett has been ap-

pointed electrical engineer of the Union

Pacific. He is now the head of a new

department and has two traveling

assistants, Mr. Frank J. Smith, in

charge of electric lighting and shop

work, and Mr. George Griswold, in

charge of train lighting and electric

headlights.

Mr. Letchworth Cox, who was a stoker

on the first locomotive that ever got up

steam in America, celebrated his nine-

ty-first birthday at his home in James-

burg, N. J., on Christmas Day. Mr.

Cox was the son of Joseph and Hannah

Cox, and was born in Chester county,

Pa.,' in 1814. He is still in possession

of all his faculties.

Mr. R. G. Long, general foreman of

the Missouri Pacific Railway at Fort

Scott, has been appointed master me-

chanic on the same road, with head-

quarters at McGehee, Ark. Mr. Long

has been in the service of this company

for a number of years, having been suc-

cessively machinist, roundhouse fore-

man, and general foreman.

Mr. A. C. Hinckley, formerly general

master mechanic of the Cincinliati,

Hamilton & Dayton, has been promoted

to the position of superintendent of

motive power of the same road, with

headquarters at Lima, O. The position

of master car buildei" has been abol-

ished and Mr. Hinckley will hereafter

liave charge of the motive power and

the car departments.

Mr. R. A. Boothe has lately reached

his thirtieth year of continuous railroad

service. He has been a locomotive

engineer for a long time and has pulled

passenger out of Denison on the Hous-

t(.n & Texas Central for the past twenty

years. During his railroad life his name

iias been on the pay roll every month

except one, when sickness kept him at

home. His thirty years of railroad

work is a record of careful and honor-

able service.

Mr. Albert Ladd Colby has sent out

cards announcing that he has opened

an office as consulting and inspecting

engineer and iron and steel metallur-

gist. Mr. Colby has had over twenty

years' experience in the steel business.

He has visited all the prominent works

abroad and was a juror in metallurgy

at the Paris Exposition in igoo- He is

P thorough nickel steel expert and has

written a book on steel specifications,

and is a frequent contributor to the

'technical press and to the many scien-

tific societies of which he is a mem-

ber.
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Mr. A. S. Willi;uii--<iii lias been ap-

pointed nicchaniial inspector of the

Afexican Central, with lu-ailtpiarters at

Agiiascalientes, Mex. lie reports direct

to the superintendent of niacliinery. On
this road nutices of appointments are

printed in the luiglish and Mexican
languages, h'or the benefit of those in-

terested we give tlic Mexican version

and a translation of the same: "Aviso:
A Qnien Corrcsponda: Por la presente

c! Sr. A. S. Williamson es nombrado
inspector niecanico depcndicndo direc-

tamenle de csta oficina. Efcctivo Mar-
zo i' de 1906." In other words, "Mr.
A. S. Williamson is hereliy appointed
mechanical inspector, reporting direct

tc this olKce. effective March 1st, 1906."

Mr. George Poell, a fireman on the

St. Joseph & Grand Island Railway, has
been the first man to receive from Presi-

dent R .osevelt the medal of honor for

life saving by an act of heroism, in rail-

road service. .An act of Congress ap-

prove.! in February, 1905, provides for

the bestowal of medals of honor upon
persons who, l)y extreme daring, endan-

' ger their own lives in saving or endeav-
oring to save lives from any wreck, dis-

aster or grave accident, or in preventing,

or endeavoring to prevent, such wreck
or grave accident upon any railroad

within the United States, engaged in

interstate commerce.
The circumstances of the case are

briefly that as the locomotive which Poell

was firing last June was rounding a

curve the engineer observed a little child

in the center of the track ahead. He
immediately appHed the brakes and did

all in his power to stop the train, which
was running at about 30 miles an hour.

The fireman was attending to his duties

and only became aware of the child's

<langer on looking ahead to discover the

cause of tlie engineer's action. Without
the loss of a iiionient Poell dashed out

of the cab window, along the running

board and down on to the pilot step.

hoping to be in time to catch tlu- child

and throw it clear of the train. So close

was the engine upon the child that Poell

was not able to secure a steady foothold.

Grasping the pilot brace, he seized the

child just as it would have been struck

down and killed. With an effort he

swung it clear, but in so doing lost his

balance and fell outside the rail, but so

close to the engine that his left foot was
caught under the pilot, and he was

dragged along and over a bridge. His

foot was crushed and torn off, and he

was left bleeding beside the track while

the train continued to run about 300 feet

further. The child was practically unin-

jured, but the brave rescuer will be a

cripple for life. There was a young life

sav( d by strong play when the game
was hard, and the approving shout goes

lip from all over the field. Bravo, St.

Joe & Grand Island; and, Will done,

Poell!

Obituary.

Robert Miller, who was for a num-
ber of years superintendent of motive

power and equipment of the Michigan

Central Railroad, rlied recently at his

home in Detroit. .11 the age of 66 years.

Mr. Miller began Ins connection with

that road as master car builder in

June, 1876. He was, in additi(jn to the

duties of M. C. B., given charge of build-

ings and waterworks. This position he

held until 1884, when he was promoted
to the position of assistant general su-

perintendent. In September of 1890 he

v\as advanced to the general supcrin-

tendency of the road, and in 1896 he

became superinlendenf of motive pow-
er and eciuipmeiit. He retired early in

1900.

The many friends of the late L. J.

Seargeant, who was for many years

general manager of the Grand Trunk
Railway of Canada, will regret to hear

of his death at London, England, last

month. Mr. Seargeant was in his

eightieth year ^nd held a unique record

among railroad men. He came to Can-
ada in 1874 from the Great Western
Railway of England. He was the first

traffic manager in America, and other

roads followed the example of the

Grand Trunk in establishing the new
and important position. Mr. Seargeant
was promoted to the position of vice-

I
resident in 1890, meanwhile acting as

general manager. He retired in 1896,

but continued on the board of direc-

tors till his death. In every respect

Mr. Seargeant was a most delightful

man. He belonged to the old school
of English gentlemen. He was suc-

ceeded as general manager of the Grand
Trunk system by Sir Joseph Hickson.

The Westingliouse Electric & Mfg.
Company are finding an extensive field

for their motor equipments in the marble
finishing industry. They lately com-
pleted the equipment of a large marble
yard in the South. The operation of

this plant by means of electric drive has

been eminently satisfactory, resulting in

a marked increase in the product and a

decrease in the operating cost. The elec-

trification of the plant has further elimi-

nated the many objectionable features

of belting and shafting, which were very
much in evidence under the old condi-

tions.

The healthiest trade in the world is

that of dye making from coal tar. Tar
and the smell of it are the best of all

tonics and tissue builders. The average
life of a tar worker is eighty-six years.

The mortality is 80 per cent, lower than
in any other factorv trade.

Electricity on Steam Railroads.

At a recent meeting of the New York
Railroad Club, Mr. W. J. Wilgus, one
of the vice-presidents of the New York
Central, made some interesting and in-

structive remarks. The subject for dis-

cussion before the club was a paper

read by Mr. H. G. Lammc, chief engi-

neer of the Westinghouse Electric &
Manufacturing Co., of Pittsburgh. .\Ir.

VVilgus spoke substantially as follows :

The motives which should guide

steam railroad men in advocating a

change of motive power from steam to

electricity in the majority of instances

are based upon one or both of the fol-

lowing conditions: The desire or neces-

sity to abate smoke nuisances in tun-

nels or terminals in large cities; or the

improvement of passenger service to

attract an increased patronage by the

public. In other words, steam railroad

companies at the present stage of the

development of electricity as a motive

power, do not consider its use from mo-
tives of economy, but from those of ne-

cessity or from the broader policy of

improving public service. Whichever
electric system is adopted, be it alter-

nating or direct current, full considera-

tion must be given to the question of

safety to the employees of the com-
pany and to the public.

Concerning decreased danger from
collision thee is little to be said here,

but on the question of increased danger
from the use of working conductors

charged with electricity we have before

us at once the choice between the third

rail working conductor with direct cur-

rent, and the overhead construction

with alternating current. It may be

said that both forms have their disad-

vantages, but, properly installed, neither

may be said to offer any more cause

for apprehension on the part of rail-

road men or the public, than elements

of danger that exist with ordinary

steam railroad equipment, as, for in-

stance, boilers carrying heavy pressures

and fires in steam locomotives.

I would not like to be considered as

condemning either, for there will al-

ways be local conditions that will re-

quire the use of either or both. I think,

however, that it is only fair that the

advantages and disadvantages of both

should be made plain to those who are

contemplating the future change from
steam to electricity. Properly designed

and protected, the third rail may be said

to have the following disadvantages:

Impedence with ordinary maintenance

of track, and danger from derailments.

Other objections have been made. as.

for instance, troubles with snow and

sleet, complications at frogs and

switches, difficulties of current collec-

tion, and great danger to employees and

trespassers. Extended experiments made
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under my direction, liave proved the

fallacy of these objections, provided the

rail is properly designed and protected.

Objection has also been made to the use

of the third rail because of interference

with the clearance lines of equipment;

but inasmuch as several trunk Ime rail-

roads have already adopted the third

rail so as to fix the standard outlines of

equipment, other railroads must natur-

ally adjust the outlines of their equip-

ment to the clearance diagram that has

already been adopted in order that traf-

fic may be interchanged.

Overhead construction has the follow-

ing disadvantages : Inelasticity of con-

struction which prevents the laying of

additional tracks or changes of grade

and alignment without requiring

radical expensive alterations in

the permanent overhead strictures.

Danger to trainmen on the tops of

freight cars. Danger to the public at

overhead street and highway bridges.

Danger to trains in tunnels and at other

places with restricted clearances, owing

to the possibility of rearing cars in

cases of collision or derailment making

contact with the highly charged conduc-

tor. Dang'er from derailments knock-

ing down a supporting structure which

would affect not only the track upon

which the derailment occurs, but also

all tracks on, for instance, a four track

railroad, with the possibility of accident

to more than one train. Danger to

trains where the overhead conductor

carrying, for instance, ll,QOO volts, is

within two or three feet of moving cars.

Corrosion due to freight locomotive

gases.

On the question of safety it may
therefore be concluded that properly

designed working conductors, either

third rail or overhead, oflfer as much
safety as is now enjoyed with present

steam railroad equipment; that both

types of working conductors are neces-

sary for the full development of the

art, and that as between direct current

systems with third rail and alternating'

current systems with overhead con-

struction, a selection of either may be

made to properly fit local conditions,

with the preference from a non-electri-

cal standpoint in favor of third rail.

One of the arguments urged by the

steam railroad men against the adop-

tion of electricity for heavy railway

service is the superior reliability, from

the fact that the breaking down of one

unit, i.e., a locomotive, still leaves un-

affected other units on the system;

whereas with electricity the failure of

the power station or line brings all

units to a standstill. To meet this ar-

gument it seems imperative that those

charged with the responsibility of

changing motive power from steam to

electricity must reduce to a minimum
the chances for a wholesale interruption

of traffic. This object can be attained

as follows :

Power stations may be cjustructcd

in duplicate, so that in case of the fail-

ure of one, the other, utilizing its

overload capacity and spare units, will

permit the entire system to be oper-

ated, although possibly with some re-

duction of efficiency. The New York

Central has adopted llie tun power sta-

tion idea, either one of which, under

the above cond.tions, can operate its

system with fidl efficiency.

The transmission line should, wlicre

possible, be in duplicate, and the work-

ing conductor should be such, in fact

as well as in name, and not utilized for

transmission purposes. In other words,

the working conductor should be sec-

tionalizcd so that in case of breaks of

any kind the trouble will be conlined

to the section in question, leaving the

remainder of the road to be operated

witlioiit delay t^i trains.

In order to guard against interrup-

liun of service, batteries have been con-

sidered a necessity on trunk line rail-

roads. This has been urged not only

by the advocates of direct current, but

Ijy some of those most prominent in

the alternating current field. Conserv-

ative railroading on trunk lines, carry-

ing frequent passeng'er, mail and ex-

press trains, should leave no stone un-

turned to guard against interruption of

traffic, and thus meet one of the strong-

est arguments that has been raised

by those believing that steam railroad

practice with independent units is far

superior to electric traction.

To secure increased earning capacity

in making a change from steam to elec-

tricity, a change must also be made in

the operating conditions that by long

experience are known to bring about

the creation of a new and remunera-

tive traffic. The change from horse

cars to electric cars improved condi-

tions, entirely apart from the cost of

operation, and created enormous in-

crease of traffic that made the advan-

tages from tlie use of electricity self-

evident.

The causes of these benefits alike to

the public and to the railroads were:

increased speed, which was obviously

attractive to the public and which in-

creased the capacity of the railroads;

more frequent stops without corre-

sponding loss of speed, because of

quicker acceleration; more frequent

units.

When a steam railroad finds it de-

sirable to change its motive power on

its through trains which must be han-

dled by locomotives, should it not at

the same time follow in the footsteps

of urban railroads and adopt the same

flexible system of train units for its

suburban traffic? By so doing trains

made up of a desired number of cars

may be run with the frequency best

suited to the volume of traffic at differ-

ent times of the day witliout in any

manner affecting acceleration, which in

turn is largely the measure of the ca-

pacity of tlie road.

With multiple unit operation the

power of the train is always propor-

tioned to the load, and there is there-

fore a uniform acceleration: whereas

with locoinotive operatimi the larger

the number of cars the slower the lo-

comotive is in starting. Moreover, in

congested terminals the use i)f multiple

unit sclf-nicn-ing cars dispenses with

switching, flying movements and dupli-

cate interferences across the throat of

the yard. Therefore the luore frequent

trains possible with multiple unit oper-

ation, quicker acceleration and higher

uniform speeds, all combine to make
altraeti\e to the public the territory

along the railroad adopting that sys-

tem; whereas a mere change from

steam to electric locomotive practice,

whether of the alternating current cr

direct current system, brings to the

railroad none of the increased earning

capacity which it should secure when
incurring this large expense.

Inventor of the Link Motion.

We have a letter from Mr. Clement
E. Stretton, Saxe Coburg House, Leices-

ter, England, the well known engineer

and author, commenting on the article

on Development of Valves and Valve

.Motioil" in our March issue, in which he

says

:

On p. Ill you print about the year

1843 and so on about Williams in 1843.

But I have actual proof that North Mid-

land engine 70 was in use at Derby with

Howe's link motion on the loth of Sep-

tember, 1842. As a fact, when Howe
invented the link motion he was not at

Newcastle. He was at the Vulcan foun-

dry, Warrington, looking after the build-

ing of some engines by sub-contract.

Howe completed his link and showed it

to Tayleur and G. Stephenson; they

said he was Robert Stephenson & Co.'s

man. and he better go at once and show
it to R. Stephenson & Co. at Newcastle.

After all, the invention of the link was

a small matter. Look at Stephenson's

fork motion, as in 1841, or look at Fig.

ID, p. no.

Look at Crampton's gear, p. in.

There are the two ends of the link. All

Howe did was to pinch the link to-

gether.

That is all the invention. R. Stephen-

son gave Howe £20, and the link was

not thought of sufficient value for a pat-

ent to be obtained.

Yours faithfully,

Clement E. Stretton.

If you want to succeed in the world

you must make your own opportunities.
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Compound 4-4-2 Wind Splitter.

The ^Inlc railways of the Grrnul

fJuch)- (.f r.;i(lcn have sonie compoiiml

4-4-2 fast express engines of the type

shown in ciiir illustration. The engine

has a conical smoke box front, and the

front of the cab is pointed like the

prow of a ship. Whether these designs

enable tlie engine to cut through air

any faster tlian it would do without

them is a matter of doubt, but the

conical smoke box front arrangement

probably causes a sufficient uprush of

air over the stack to prevent the engine

trailing smoke when drifting at high

speed.

The engine is a 4-cylindcr balanced

compound, so arranged that all the pis-

tons drive on the main axle and lead-

ing wheels. The low pressure cylin-

liiiii fur convenience in writing and

speaking.

The weight on the drivers is given as

7o,.^26 lbs., the total in working order

l)cing 163,140 lbs., and the tractive effort

at SO per cent, is 12,787 lbs. The whole

machine is more compact and graceful

in appearance to our eyes than many of

the old world types are. The ninin

valves are of the piston type, and the

internal lubrication of valves and pis-

tons is by direct forced feed, the small

pump which does the work being vi.-iible

above the running board, close tn the

lagging band which runs down fnim the

smoke stack. The pump is actuated l)y

a small rod and lever connected to the

Walschaert valve gear which is used.

The small horizontal cylinder near this

oil pump, and almost in line with the

reach rod, is a steam cj'linder which

tape record at the end of run. For gen-

eral purposes, however, the record ap-

pears to be satisfactory.

Referring to the Marienfcldc-Zossen

speed trials of electrically driven trains,

made near P.erlin some years ago, the

builders of the Baden engine state that

it has proved superior in traction and

speed, and has accomplished some of

the fastest runs ever made in Europe.

Air Brake for Pittsburgh Railwray.

A recent order for air brake equip-

ment well illustrates the new develop-

ments in this class of apparatus. The-

Pittsburgh Railway Company will install

20 emergency straight air brake equip-

ments for motor cars with CP 21 air

compressors, and 10 emergency straight

air brake equipments for trial cars fur-

nished by the General Electric Com-

Baden Slate Railwa5S. Owners. CERM.'VN E.XPRESS PASSE>:GER 4 4 2 ENGINE.
J. A. Maffei, Builder, Munich.

ders, which are on the outside, are 22.44

ins. diameter by 24.04 ins. stroke. The

high pressure cylinders are 13.18 ins.,

with same stroke as the others. The

boiler pressure is about 235 lbs., and the

driving wheels are 82.67 ins. in diam-

eter. The boiler is about 63 ins. aver-

age diameter, and the total heating sur-

face is about 2,261 sq. ft.

This engine, which was built at the

works of J. A. Maffei, of Munich, is

spoken of as a 2/5 coupled express loco-

motive. This refers to the wheel ar-

rangement, just as our expression 4-4-2

does. The continental system, how-

ever, represents one side, while we in-

clude both. In the foreign expression

the figure .q gives the total number of

wheels on a side, and the figure 2 de-

notes the number of drivers on a side.

The v\lu>lc is put in the form of a frac-

operates a variable nozzle mechanism

inside the smoke stack. The variation

in the size of the nozzle is automatic

and is dependent on the pressure in the

dry pipe. The small cylinder is in di-

rect communication with the source of

supply.

An arm attached to the end of the

side rod on the rear driver actuates a

revolution counter, and from a small

box hanging from the under side of the

running board, which contains a set of

gear wheels, a shaft runs back to the

cab, where the counter is situated. In

continental practice the counter is gen-

erally arranged to count driving wheel

revolutions, from which the speed in

miles per hour is computed. Any slip

of the drivers is, of course, recorded by

the apparatus, and all useless wheel

turns have to be dropped out of the

calculation bv the man who reads the

pany, of Schenectady, N. Y. The cars

upon which these equipments will be

mounted are to be run singly and in two

car trains, consisting of one motor car

and one trailer. The type of air brake

equipment above mentioned, sometimes

called "semi-automatic," is essentially a

straight air brake system, having in ad-

dition an emergency valve on each car,

which, in case the train breaks apart,

disconnects the brake cylinder from the

train line and connects it directly to the

main reservoir, thus applying the brakes

on all cars, just as in the automatic

system. In ordinary service the opera-

tion is exactly the same as with a stand-

ard straight air brake system. This meth-

od, therefore, combines the simplicity,

reliability and easy manipulation of the

straight air brake system with the emer-

gency protection of the "automatic" sys-

tem.
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Tight Fire Box Patches.

The system of putting on a fire box
patch as used in the Canadian Pacific

shops at Winnipeg, j\lan., has the ad-

vantage of making a tight joint, and one

which will stay so, as long as the patch

lasts. This is, of course, very impor-

tant, as it is obvious that any fire box
patch put in when the box is in place

cannot be caulked from tlic water space

side.

Tlie plan adopted is to use a copper

liner round the joint edge of the patch,

and this liner, which is one continuous

band, is bent round the corners with

ends joined. For small patches, less than

12 ins. across, the liners are cut out of

further flattens out and beds itself

home. The bending of the liner round

the corner is an interesting feature. As
shown in our sketch, the liner is cut

at each corner through and through, all

but the folded % in. at the edge. Using
this folded edge as a hinge, the whole
liner is bent flat through 90 degrees,

and a washer something like a fan is

put in to fill the space and hold the

corner patch bolt. This plan of bending

the liner secures the broad, flat l.)^-in.

baud all round and gives an unbroken

strip of folded copper % in. all the way
round, also just like tlie wire joint of a

si cam chest.

The first operation when applying

o

Patc^ 0Ol tS

it
-:A*r--i

rn^f£R U'Wtf ds
METHOD OF APPLYING PATCH TO.LOCOMOTIVE HIRE Bn.X.

a copper sheet. The detail of the join-

ing of the strip simply consists of a

butt joint of the copper with a lap

^ in. wide and y% in. deep, close to the

water edge on one end, which beds
right down into the other end when
everything is in place, and it forms a

sort of tie between the two.

The copper strip or liner is made
about 15^ ins. wide, and a narrow strip

on the edge, ^ in. wide, is folded back
and flattened down very like the way
so-called tin plate is handled when the

edge of a box lid is folded over and
flattened down to prevent it cutting the

hands. This J^-in. folded and flattened

edge in the fire box copper liner is at

the water space side, and when the

patch is finally in place this fold still'

this kind of patch is to arrange it so

that all the defective parts of the sheet

will be removed and so that the joint

holes will be central between the stay-

bolts. The plate is cut out so as to

leave Yi in. from the center of the joint

holes for an inside lap. The patch itself

i-. then prepared by marking the size of

the opening cut in the plate, and the

joint holes are then punched all round
at a distance of Vi in. from the cutting

mark and allowing IA in. for outside

lap when shearing. The holes are

drilled to suit the tap and patch bolts

and are from i^ to i^ in. pitch. The
copper liner does not fully come out to

the fire edge of the patch, and when the

edge is caulked the patch and sheet

touch each other.

The patch is heated and lield in place

by several bolts passed tlirough the

holes for the stays, when it is carefully

fitted and the remaining holes are

drilled and tapped. When this is done

the holes in tlie i_atch arc reamed I'o in.

larger than the diameter of tlie i)atch

bolts, and they are countersunk tn suit.

When everything is ready the copper

joint is inserted and the whole liglit-

ened up for keeps. Mr. .S. J. Hunger-
lord, the superintendent "i llie i-oin-

pany's locomotive works at \\ innipeg,

speaks with much satisfaction of tliis

metliod of applying fire box patches,

and tile results obtained in practice are

said to be very satisfactory. Mr. Hun-
gerford's shops take care of engines

running in the bad water district, where
boiler work almost rises to the dignity

of a specialty.

Large Roofing Order.

In rebuilding the factories of the Ohio
Brass Company, Mansfield, Ohio, which

were partially destroyed by fire last year,

the order for roofing was placed with

the H. W. Johns-Manville Company
through their Cleveland branch. The
roofing to be employed is the well-known

"J-M Asbestos Roofing," which is com-
ing into very general use for large man-
ufacturing establishments, railroad sta-

tions and other large buildings. The
successful firm are to be complimented

that the brass company's plant is one of

on securing this order for the reason

the most prominent in the State of Ohio,

and the competition between bidders was

very keen. The order, which amounted

to 850 squares, was placed with the H.

\V. Johns-Manville Company, of New
York, after a thorough investigation of

the merits of their product.

Some very useful hints on the sub-

ject of foundations and setting of ma-
chine tools may be had by a perusal of

a neat little booklet issued by the en-

gineering bureau of the Niles-Bement-

Pond Company. There are general

notes, notes on concrete, brick, excava-

tions, foundation, bolts and washers,

bearings, bearing values, sand, stone,

mixing, laying, freezing, and the setting

of macliines. Under the head of Bear-

ing Values a table is given of what dif-

ferent kinds of material will support

per scjuare fr>ot. The table includes

ledge rock, which will carry 36 toiij to

llie square font: liardp.in. 8; gravel, 5;

clean sand. 4; dry clay. 3; wet clay, 2,

and loam i ton per square foot of su-

perficial area. These figures the writer

of the pamphlet has taken from a pa-

per read in 1903 before the Boston So-

ciety of Civil Engineers. Those inter-

ested should apply to the company for

a copy of the booklet. Their head office

is in New York.

I
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Old-Timer
Talks No. 2

Some of the

boys, w li e n

tliey open the

cylinders,
think every-

thing is O. K.

A^ if the inside

«L of the cylinder

is bright like

silver. But suppose they

only found bright streaks,

then they'd think friction

did it, of course.

Now, for a fact, a

bright surface shows a

"friction polish;" an "oil

polish" is somewhat dark.

Rub a surface with a pol-

ishing rag and see how

bright it gets— friction

does it.

The very ,^
best polish

I know is

the "graph-

ite glaz e."

Graphite, if

the flake is pure and thin

—DIXON'S kind, you

know—fills in the grain

of the metal and makes

it smooth as glass.

You ought to send to

the Dixon people for

free sample No. 69-C.

It's " ereat stuff."

Joseph Dixon Crucible Co.

Jersey Cily, N. J.

Government Ownership in Japan.

The iciulcncy toward what has been

called autocratic socialism has recently

liccn shown by Japan in the passage

of a hill l>y her House of Kcpresenta-

lues anlhorizinn Kovcriiment owner-

ship ..!' .ill the r.iilways in the island.

Sninr lime ago tlie Japanese govern-

ment took over the tobacco business,

and now' it is the railways.

'1 111- first railway in the I'lowcry

KinK<lom was built in 1872 and was

owned and oper.itid by the govern-

ment, as at that time there was not

much ])rivafe eaiiital to be liad for such

undertakings, .\bout eight years later,

however, the building of railways by

incorporated companies began, and

now the figures stand 1.226 miles of

government roads and .3.027 miles pri-

vately owned. The capit.ilization of

tliese roads has been at about $33,000

per mile.

The amount which the government

will pay for the railways amounts in

round numbers to about $250,000,000,

which is about twice the total amount

of the capital invested, and the experi-

ment witli state owned railroads will

be fully and carefully made. In view

of the thorough way in which tlic Jap-

anese go about the accomplishment of

any purpose which they desire to bring

to a successful issue, we may expect to

see a very satisfactory performance

from both a financial and .-m operating

standpoint.

One of our illustrations shows the de-

vice ready for use. The dial is set at

the figure representing the diameter of

the rod to be packed, plus the diameter

of the packing to be cut, while a set

screw secures the stop in place. The free

end of the packing is first cut to the

proper bevel in the gauge and is then

passed into the apparatus until the bev-

eled end fits tightly into the stop.

With the thimib of the left hand the

engineer presses down the knife guide,

at the same time firmly holding the

packing in place. The knife of the ser-

rated edge variety, something like a

Chrislv bread knife, is then inserted in

A neat little paiiiphlet has been issued

by the C. W. Hunt Coinpany, of New
Brighton, descrioing cable railways,

automatic railways, hoisting engines,

electric and steam conveyors, overhead

trolleys, scales, industrial railways, and,

in fact, ail sorts -of appliances for

economically end quickly handling ma-

ferial and doing work. This concern

designs and builds all kinds of coal han-

dling machinery, and the pamphlet gives

one a good idea of the extent and variety

of all the devices which may be had.

The catalogue practically acquaints the

reader with the state of the art. a^

patent lawyers say, and it is up to date

in every particular. Write direct to the

company if you would like a copy. Their

New York address is 45 Broadway

Cutter for Continuous Length Packing.

Every practical engineer to whom time

is an object, will appreciate the con-

venience and utility of a simple but in-

genious device recently placed on the

market. With the Exacto Packing

Gauge and Cutter, as it is called, and the

engineer knowing the diameter of the

rod he has to pack, may use what are

called continuous length packings and

they will be found to be quite as con-

venient to handle as ring packing is.

PACKi.NG gau(;e and cvtter

the guide and the cut is made, as will be

seen in our second illustration. The re-

sult is that a ring with the ends cut to

the required bevel is now ready for use

and will exactly fit the rod. AH the

rings cut to this measure will be exactly

of the same size: there is no waste due

to errors in cutting, no loss of time in

fitting the packing to the rod, and if the

packing is as it should be, a tight joint

and a workmanlike job is assured.

We have been favorably impressed

with this little instrument and suggest

that those interested should write to the

makers. Messrs. Greene, Tweed & Com-

rsING THE rACKI.NG CUTTER.

pany, who are also the makers of the

Palmetto air pump packing, and ask for

the little descriptive catalogue which

they have issued. Their address now is

109 Duane street. New York.

The Money-Making Steer.

There is a saying in the Chicago Stock

Yards that everything about a packed

hog is turned into money except the

dying squeak. The domestic steer is not

far behind the hog in having every

ounce converted into currency. The

bones of animals of the cow kind have

considerable value and other refuse
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parts are nearly as valuable as the by-

products of gas coal. The four feet of

an ordinary ox will make a pint of neat's

loot oil. The thigh bone is the most

valuable, being useful for cutting into

toothbrush handle.s. The foreleg bones

4re made into collar buttons and parasol

bandies. The water in which the bones

are boiled is reduced to glue, while the

dust which comes from sawing the bones

is turned into food for cattle and poul-

try.

Locomotive Sander.

This locomotive sander is said by the

makers. Knight & Heath, of Hunting-

ton. Ind., to be simple, durable and re-

liable; also that it can be operated with

5 lbs. pressure or less. It is worked

partly by pressure and partly by suction,

throwing and drawing anything through

the discharge pipe that will pass between

the nozzle and outer bushing of the

sander.

The nozzle is so arranged that it can

be moved away or toward the sand in

the vertical fitting with a head that is

gauged to the outer bushing, thus regu-

lating the f^ow of sand and creating a

suction in the vertical fitting with the

nozzle at the head of the body of sand.

I;. died carries the mantle and is support-

ed by a thread on the burner nozzle.

By turning the globe and the globe ring,

the mantle, holder and globe can be re-

moved leaving the burner free and pro-

jecting downward. The parts are idus-

trated by beautifully clear drawings,

numbered and named so that the expla-

nation can be readily followed and parts

ordered without confusion. The gener-

al appearance is shown in a number of

excellent half-tones, and, in short, the

catalogues are all and more than such

publications usually are. If you have

anything to do with Pintsch lighting,

these catalogues cannot fail to be use-

ful to you and if you do not know much

about the subject they will be worth

getting hold of, for the information they

contain. Pintsch gas gives light in rail-

way cars, and the Pintsch catalogues

give light on the subject to railway men.

Our advice is to write direct to the

company's New York office, 160 Broad-

way, and ask for one or both.

KNIGHT SANDER

so that the sand follows the air and is

carried directly under the wheels.

One pair, used for demonstrating, has

been in continual service for three years

and they have not taken five minutes'

time for repairs, and when removed for

inspection it was found that ail the bear-

ings, were still true to gauge and not a

particle of wear could be -detected in any

part of the sander.

The Safety Car Heating and Lighting

Company's two latest catalogues have

just come to hand. One is devoted to

the Pintsch liglit with which travelers

generally are familiar, and the other

deals with incandescent mantle lamps

for Pintsch gas, which is the newer sys-

tem this company has brought out. Both

these publications are useful to railroad

men, and they would be most instruc-

tive to any intelligent reader, especially

the one concerned with the incandescent

light. By this new method the Pmtsch

gas burner is inverted and the candle

power of the flame is much increased

and a steady white light is produced.

The globe to which the holder is at-

Swung His Lantern.

Representative John Sharp Williams

tells a tale of the days when he was

counsel for a railway line.

At one point on its line the company
had stationed an old negro watchman
whose duties consisted in warning trav-

elers when a train approached. One
night a wagon belonging to a farmer

was struck, resulting in a bad accident.

The company was sued for damages,

and the old darky was the principal

witness for his employers. Among the

questions was one as to whether he

was sure that i.e had swung his lantern

across the road when he perceived the

train approaching. The negro replied:

"I shorely did, sah!"

The trial re.-^ulted in a verdict for the

company, and Mr. Williams, as counsel,

took early occasion to compliment the

aged negro on his excellent testimony,

to which the latter feplied:

"Thankee, Marse John, but I was
sorely skeered when dat lawyer man
begin to ask me about de lantern. I was
afeared for a minute dat he was goin' to

ask me if it was lit or not. De oil done

give out some time befo' de accident!''

—Success.

The Chicago Pneumatic Tool Company
I'.ave closed their Norfolk office and will

in the near future open an office in

Richmond, Va. Their office in the Em-
pire building, Pittsburgh, Pa., will be

moved on April I to 10 and 12 Wood
street, at which point a store has been

secured for the purpose of making a gen-

eral display of air compressors, tools,

etc., and a repair department will also

be maintained at that point. Their office

at Seattle, Wash., has been closed, and

a new office has been opened at No. 84

Sixth street, N., Portland, Ore.

The Best and
Cheapest Books
for Railroad Men

AIR BRAKE
CATECHISM

Price,

$2—
Bv Robert H. Blackall. 20Ui Edition. Con-

taiuB 1500 (^ueftioii:* and tluir Answers on the

WcstinghouBe Air Brake, which are btrictly up-
todaie. IncliideB two large Weetint^house Air
Brake Educational Charlw printed in co'ors.

Gives the necessary information to enable a

railroad man to piisB a tlioroughly aatiefactory

esaniiDatiun on the subject of Air Brakt ». T^e
author's many years' experience as Air BrMr
Inspector and Instructor enables him Uy know
at once how to treat the subject in a plain, prac-

tieiil manner. Endorsed and used by Air Brake
Instructors and Esaminera on nearly every rail-

road in the United States. The standard and
only complete work on the subject. 312 page«.

Price,

$t50
1^

LOCOMOTIVE
BREAKDOWNS
AND THCIR REMEDIES
By Geo. L. fowler. Just Usued. Telle how

and whnt to do in cape of an accident or break-

down rn the road; includes special chapters on
Comp no 1 Locomotives. Better procure a copy,

as it 'Oiiairs 800 Qiiesi ions and their Answers
on AcciuentB and Breakdowns.

Price,LOCOMOTIVE c^oO
CATECHISM '2-

'V

By Robert Grimshaw. 23d Edition. Is right

up-to diite and contains twelve large Folding
Plates iMiil 1600 (Questions and Answers on IIow
to Run a Locomotive. The Standard Book o«
the subject, being written in plain language and
free from mathematical formulJe ana complex
problems.

NEW YORK JL"^-^
AIR BRAKE $tOO
CATECHISM

By Robert H. Blackall. The only complete
treatise on the New York Air Brake and Air
Signaling Apparatus, giving a detailed description

of all the parts, their operation, troubles, aai
the methods of locating and remedying the same.

250 pages.

COMBUSTION JT^nOFCOALandthe 3»^-'"
PREVENTION o/ SMOKE
By Wm. M. Barr. Contains oyer 800 Question!

and their Answers on the Science of Stemm
Making.

Pri<j»,

AIR. BRAKE

1

CHARTS 50'
Showing the Westingliouse Equipment In ten

colors, including freight and passenger eneine.
Every railroad man should possess these chart*
at this low price.

Ac __ _i _ I
of any of these books sent onspecial request. Any of these booki

Circular sent pn paid on receipt of price.

Agents Wanted at Every
Terminal. Write for our
special terms. You can
ma.ke equal to a month's
pay selling our books on the
side

TheNoManW.HenleyPnb.ee.

132 Nassau Street, New York, U. S. A.
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Our line of Covering
is the largest and includes

a covering for every con-
dition and requirement.
The following grades are

specially recommended for

railroad shops, on account
of their high effici.ncy and
great durability

:

HIGH PRESSURE STEAM
Asbestos Sponge Felted Cov-

ering'

•'J-M" 85 per cent. Magnesia
Covering

Asbestos Fire Felt Covering

EOR MEDIUM PRESSIRE
STEAM

Asbestocel Covering

"J-M" Asbestos Moulded
Covering

"J-M" Air Cell Covering

FOR LOW PRESSURE STEAM AND
HEATING SYSTEMS

Asbestocel Covering
Champion Covering
Aqua Covering
Asbestos Fire Felt Train Pipe

Covering
Locomotive Lagging
Pump Packings

WRITE NEAREST BRANCH
FOR CAT«LOGUES

HJ.JOiS-MAflVILLECD.
Maiiutacturers of Asbestos and
Magxbsia Products, Electhi-
cal insulating materials,
"NOARK" FDSE DkvICES, ELEC-
TRICAL Railway Supplies, etc.

NEW YOOK ST. LOU'S KANSAS CITY
MILWaUKCE PITTSBURG MINNEAPOLIS
CHICAGO CLEVELAND LITTLE ROCK
BOSTON SAN FRANCISCO NEW ORLEANS
PHILADELPHIA LOS ANGELES LONDON

SEATTLE

You Can Search Me.
IIV A. O. BHOOKSIDE.

The way a superintendent of motive

power may be suddenly called upon to

show the metal he is made of is well

exemplified by the following story which

came under the writer's notice, properly

vouched for. not long ago, and the way

that it happened was this:

The S. M. P. of a large road was called

to the telephone one beautiful autumnal

afternoon, and he lightheartedly reach-

ed for the bugle and blithely said

"Hello." Now, at the other end of the

wire was a High Official, on the still

hunt for "information." After a few

hurried words intended for identifica-

tion, not for greeting, the H. O. asked

for the price, which he, the S. M. P.,

could build in his, or, rather the com-
pany's, shops a bunch of seventeen en-

gines composed of three or four each

of five different classes of locomotives,

cylinders, wheels and weights given.

The S. M. P.. though inetaphorically

chained to the instrument, deftly drew
a blue envelope from his pocket with his

one disengaged hand and jotted down a

rough approximate price for one of each

class. He had not built any engines of

the classes specified for over a year,

and the price of material had advanced.

.Vlbeit, with the aid of his good brains,

his disengaged hand and the blue en-

\elope, he managed to figure out what

he thought was a fair price, fully ex-

pecting to be given time to consult

records and go over his figures with all

diligence and to be permitted to em-
body the same in a formal letter, if, per-

chance, the High Official meant "busi-

ness." Instead of this he was given a

short shrift and a long rope, as will be

seen, if you continue to read this nar-

rative, and a "thank you very much"
closed the interview.

Next morning among his railroad let-

ters was one from the H. O. which

began in the time honored way: "Con-
firming our conversation of yesterday."

etc., etc., and went on: "You will at once

proceed to build," etc., etc., "all and

singly the locomotives mentioned, to

wit ;" etc.. etc., "at the prices quoted by
yourself," etc., etc., and "yours truly."

The S. M. P. gasped for more oxygen,

but set to work and turned out the re-

quired engines in the specified time.

\\ hen the cost of each engine came to

be made up by one over whom the

S. M. P. had no jurisdiction nor any

means of friendly communication, it was
found that the S. M. P. had budded bet-

ter than he knew and that he was "in"

several paltry hundred dollars, and that

much below the telephonic price of the

machines, and behold he smiled quietly

to himself and was of good courage.

Moral: Be brave and strenuous and
keep in sight of the procession, and be

full of knowledge, and never back out

through the small end of the telephone

bugle, and you may achieve honor and

renown and your salary may not be

lowered for a little while thereafter.

Campbell Drop-Bottom Gondola.

There is a design of a drop-bottom
gondola recently brought out by Mr.

.Argyle Campbell, which is in the hands

of the Enterprise Railway Equipment
Co., of Chicago. The car is 100,000 lbs.

capacity and the floor en each side prac-

tically consists of eight drop doors. The
total inside length of the car is 41 ft.

and the width is 9 ft. 5 ins., and the sides

are 4 ft. 2 ins. nigh. The floor doors,

of which there are 16, operate in sets of

four and are said to discharge 95 per

cent, of the load.

The center sills are made of 15 in.

and the side sills are 8 in. channels. The
body bolsters are of substantial design

and there are five pressed steel dia-

phragms, as they are called, spaced at

5 ft. centers between the body bolsters.

These constitute the transverse framing

of the car and form the sections be-

tween which the floor doors open.

CAMPBELL DROP-BOTTOM GONDOLA.

There are 7 inside stakes on each side.

They are made of l.^ in. steel plates bent

like angle irons, but they taper from the

floor up and thus form a series of stiff

pillars, if one may so say. They are 25^2

ins. at the top and 7 ins. wide at the

bottom, and these stand on, and are

riveted to. the diaphragms.

Each set of 4 doors is operated by a

2 in. shaft running along near the cen-

ter sills and as the hinge of the doors

is close to these sills, the operating

shaft and mechanism can be easily got

at whether the doors are shut or open.

The doors are operated by a ratchet

lever at the car ends. The opening and

closing mechanism for each door is ar-

ranged to move by the throw of a crank,

into which form the longitudinal shaft

is bent where required. The doors are

locked by a ratchet and sagging or

gaping along their outer edges is im-

possible. The design is substantial and

simple, and care has been taken to se-

cure maximum carrying capacity to-

gether with ability to stand the wear and

tear which such cars have to meet.
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Breaking of Glass Prevented.

The sketch which we reproduce here

has been sent to us by Mr. John F.

Long, one of the gang foremen of the

Frisco System, in their Monet, Mo.,

shops. The headlight case shows that

a long, narrow slot has been cut in the

underside of the circular projection

which holds the glass. This has been

done for the purpose of hclpmg to pre-

serve the circular glass.

It is effective where the iloctiic hcaJ-

R.\II.\V.\Y AND LOCOMOTIVE ENGINEERING April. i()o6.

HEADLIGHT WITH AIR SLOT.

light is used, because, although the light

does not require a constant supply of

air in the same way that an oil light

would require it for the purpose of sup-

porting combustion, yet the arc light

gives off a great deal of heat and the air

inside the case gets very hot and m
consequence the inside of the circular

glass becomes warm while tht out-

side may be quite cool if, indeed, not ac-

tually cold.

The current of air passing in through

Tlic Baldwin Locomotive Works'

Record of Recent Construction No. 54.

is just off the press. It is like similar

publications got out by this well known

tirm and is very interesting and excel-

Initly illustrated. The descriptive letter

press is in English and French, and

••mong the locomotives shown, all of

which were exported, we may mention

•1 Mallet compound built for the Ameri-

can Railroad of Porto Rico, a consoli-

dation for the Estrada de' Ferro Central

,1c, Brazil, a passenger ten-wheeler for

the Ferro Carril Andino of Argentina,

a ten-wheeler for the Cuban Central, a

consolidation for the United Railways

of Havana, a tank engine and a consoli-

dation for the Imperial Government

Railways of Japan, a mogul for the Hok-

kaido Government Railroad (Japan), a

six-wheel tank engine for the Ferro

Carril Transandino For Antuco (Chde),

a mogul for the Maui Agricultural Co.

(Hawaii), and several other foreigners.

Dimensions, weights and style of service,

together with other particulars, are given

in each case. Write direct to the build-

ers if you would like to see some inter-

esting samples of American work for

abroad.

The railroad companies that object

to the regulating of transportation rates

.nnd the financial tyrannies that insist

on the government leaving them alone,

are glorying in the stand that Congress

is taking against the efforts ot Presi-

dent Roosevelt to obtain a square deal

for the people at large. The joy of the

robber interests will not be very long

lived. The people will have the chance

to cast ballots again and there is great

likelihood that they will decide that the

Socialists form the force to give the

people justice.

GOLD
Car

Heating

V
c

J^y &£

PLAN OF HEADLICHT AIR SLOT.

the slot helps to reduce the temperature

as it passes up in a broad stream near

the glass. There is no danger of blow-

ing out the arc lamp by this method of

introducing air and the breakage of the

circular glass is prevented. If the case

is used for an oil lamp at any time it is

very easy to block up the slot and the

case is then practically as it was before.

The world is not overstocked with

that species of humility which moves a

man to make himself the best hand m
his line before looking for the best pay.

Instruction Car in the Home.

One of the marked features of rail-

roading in the twentieth century is the

multiplying presence of the instruction

car It has not only come to stay, but

it has come to grow and blossom into

,1 great educational institution. To the

railroad man it is of more importance

than the study of Xenophon or Sallust.

Indeed it is an open question in many

of our seats of learning as to whether

the time spent in learning dead lan-

guages might not be better spent in

learning living truths. We will not ven-

ture an opinion on a question outside

of our proper province. It may be a

good thing to learn many languages if

the ideas arising in the mind of the lin-

guist are so multitudinous that one

tongue cannot furnish sufficiently apt

expression, just as a pump may require

several nozzles to allow the flood of

many waters to be relieved. The books

we keep on hand are all written in the

English language, and when used they

form what may be called the instruc-

Manufac»or«rs of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in the World

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnished

Main Office, Whitehall Bldg.

17 BATTERY PLACE

NEW YORK
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Homestead
Va^lves

5tral(litway, Three-w«y n< Pour-way,
and

Homestead
Locking Cocks
Ar« Famous the World Over

They cost more, but are worth very much more
than other makes. You try thera and see.

HEL-H-

HdliEiSTEAD

km-^

BrS88, I>^ in., }e.00 D«t

Iron Body, Brass Plug, 1^ in., $4.00 net

Homestead Valve Mfg. Co.

IIMII at liome. Among our l)ooks

homestead', pa. PITTSBURG, PA.

American Locomotive

Sander Company

13th & Willow Sts., Philadelphia, Pa.

Proprietors and Manufacturers

Lkach, Shebburnk. Dkan. ^ANT^FD^
Houston, "She" and Cubtis >jn.iy LH-t\\J

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation,

1137 THE ROOKERY, CHICAGO.
M Broadway, New York. Park Building, Pittsburgh.

31 Norfolk House, London, Kng.

laspeotion of Steel Rails, Splice Bars, Railroad Oars,

Whaela, Axles, etc. Chemical Laboratory—Analysis
of Ores, Iron, Steel, Oils, Water, tic. Physical Labo-
EATOBY—Test of Metals, Drop and Pulling Teat of Coup-
'ara. Draw Bars, etc.

Kfflcleiirj Te^tB of Boilers. Knglnes and I.oooniotlTei.

M.icliiiic Sliop Arithmetic." Colvin

and Clieney. This is a book that no

person engaged in mechanical occupa-

tions can afford to do without. Enables

•my workman to figure out all the shop

.nid machine problems which are so

puzzling for want of a little knowledge.

We sell it' for 50 cents.

"Firing Locomotives.'' Sinclair. Treats

in an easy way the principles of com-

bustion. While treating on the chem-

istry of heat and combustion, it is eas-

ily understood by every intelligent fire-

man. The price is 50 cents.

"Skeevers' Object Lessons." Hill. A
collection of the famous object lesson

stories which appeared in this paper

several years ago. They are interest-

ing, laughable, and, best of all. they are

of practical value to-day. $1.00.

".Standard Train Rules." This is the

code of train rules prepared by tin-

American Railway ,\ssociation for the

operating of all trains on single or

double track. Used by nearly all rail-

roads. Study of this book would pre-

vent many collisions. Price, 50 cents.

"Mechanical Engineers' Pocket Book."

Kent. This book contains 1,100 pages,

6x3'^ ins. of closely printed minion

type, containing mechanical engineering

matter. It ought to be in the bookcase

of every engineer who takes an interest

in engineering questions. We use it

constantly as a reference for questions

sent to us {i> be answered. Full of ta-

bles and illusiralions. Morocco leather.

$5.00.

"Locomotive, Simple, Compound and

Electric." Reagan. An excellent book

for people interested in any kind of lo-

comotive. It will be found particularly

useful to men handling or repairing

compound locomotives. It is the real

locomotive up to date. $2.50.

"Simple Lessons in Drawing for the

Shop." By O. H. Reynolds. This book

was prepared for people trying to ac-

quire the art of mechanical drawing

without a teacher. The book takes the

place of a teacher, and has helped many

young men to move from the shop to

the drawing office, .so cents.

"Locomotive Running Repairs." By

L. C. Hitchcock. This book contains

directions given to machinists by the

foreman of a railroad repair shop. It

tells how to set valves, set up shoes and

wedges, fit guides, care for piston pack-

ing, and, in fact, perform all kinds of

work that need a thoughtful head and

skilful hands. 50 cents.

Railw.w and Locomotive Engineer-

ing, is a practical journal of railway

motive power and rolling stock, and it

is so not only in name but in reality.

By reading it you get a knowledge of

what others think and do. $2.00 a year;

bound volumes, $3.00.

Metal Ties.

Some interesting information can be

had by the perusal of the latest catalogue

of the Truss Steel Tie Co., of Pitts-

liurgh, I'a., and some striking views of

track laid with metal ties are given. The

lie used is of I-section rolled steel and

the outer edges of the top flange are

notched or indented near the ends so as

to receive the rail fastening made by this

company. The tic is imbedded in the

ballast and each pair of ties is so placed

that the end of one lies near the end of

the ne.Nt, in a scries of flat zig-zags like

the outline of a snake fence, but with

this difference, that the angle which the

tics make with each other is much more

acute and the ends of the ties do not

touch each other. For instance, the right

hand ends of ties A and B are near each

other and the left hand ends of ties B

and (' are similarly placed. The adja-

TOO CLOSE TO SEE THE SMOKESTACK.

cent ends of the ties are bound together

by bolts or truss rods which pass from

the rail fastening of one to that of the

next. This zig-zag method of placing

the ties prevents any lateral movement

of the ties in the roadbed, and in con-

junction with the truss rod running from

tie to tie is believed to be a very ef-

fective plan for preventing alteration of

gauge on tangents and particularly on

curves. If you wish to get a good idei

of what this kind of a roadbed looks like

write to the company for a catalogue.

The illustrations practically tell the whole

story, but the letter press explains it

more fully.

.\ stubborn mind conduces as little to

wisdom, or even to knowledge, as a

stubborn temper to happiness. A stub-

born investigator labors to make facts

agree with his own preconceived ideas^
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We have received a copy of the paper

on water softening for boiler use, pre-

sented to the Western Society of Engi-

neers, by Mr. T. W. Snow, manager of

the Otto Gas Engine Works, of Chicago.

Mr. Snow has also kindly sent us a copy

of a series of really beautiful photo-

graphs showing the water softening in-

stallation on the Chicago & Eastern Illi-

nois Railroad. Among the interesting

facts and figures given by Mr. Snow in

his paper, an e.xample from the experi-

ence of the Missouri Pacific will be of

interest. He said that the railway last

year put in three water purifying plants.

to see what effect would be produced.

The number of engine failures reported

in the middle of last winter were 21

daily. An auxiliary engine was kept in

steam at many of the stations along the

line in readiness to take the place of any

of those which might fail. After six

months' use of the water softeners, the

direct saving was estimated at $2,000 a

month. This amount formerly went in

wages tn boilermakers and for tubes,

and the twenty odd auxiliary engines

•A C.ENTl.EM.XN 01- l-K.'iNCE.''

which had previously been strung out

along the road were all in regular ser-

vice moving paying loads. The direct

and indirect saving is thus seen to have

been a very considerable item. Mr.
Snow will be happy to send a copy of his

paper to anyone interested enough to

ask for one, and the photographs them-

selves are worth having.

Heavy Rails.

There are some very heavy rails used

on the belt line around Philadelphia.

They weigh 142 lbs. to the yard, and
that is said to be 17 lbs. more to the

yard than the heaviest rails heretofore

made in this country; in fact, the Phila-

delphia road probably has the heaviest

rails in the world. They are laid on ties

made of 9 in. girders, and the ballast is

concrete. All the curves and switches

are laid with the heavy rails and it is

more than likely that the track will not

require any repair work for many years.

The road is considered to be superior to

any railroad section ever constructed.

The 142 pounders were made specially

for the Pennsylvania Railroad.

The H. B. Underwood Co., of Phil-

adelphia, makers of special tools for

railway repair shops, arc scnduig with

their compliments a copy of Colvin's

little book on link motion, to all master
mechanics and superintendents of mo-
tive power in the country. A notice of

tlie book will be found on page 160 of

this issue of Railway and Locomotive

Engineering, and if you are a master
mechanic or S. M. P. on any railway in

Canada, the United States or Mexico,
and find that you have not received a

copy of this book from the Underwood
Co., write to them and point out the
fact and they will send you one. Their
address is 1025 Hamilton street. Phila-
delphia. Pa. ^_^

Power for Long Hauls.

riure was a very ingenious idea lately

liul forward by the general manager
of a western telephone company. It

is intended to do away with the

slow method now in vogue for get-

ting the cables through conduits

where wires have to be put un-

der ground. The usual way of doing
this work is to have a number of rods

each about 3 ft. long with screw threads

and sockets on each alternate end. To
the front of the first a string or wire is

fastened and the rod pushed into the

conduit. When that is 'all in" a second
length is screwed on and, like a good
thing, it is pushed along, then another

length is added and another and anoth-

er, and so on, until the front end with the

string or wire attached comes out at

the far end of the conduit. The rods

are then drawn out one by one and un-

screwed ;ind the string or wire thus

drawn into the conduit is used to draw
a cable through, and the wire comes
out ready for the next conduit.

The management intends to use ani-

mal power to do the work, and for this

purpose some able bodied ferrets are to

be employed. They will be housed and
fed by the company, but their names
will not appear on the payroll. The
idea is to take a ferret whose body will

loosely fit the tube-like conduit and har-

ness him up so that as he progresses

along the conduit he will draw a long,

light string after him into the tube. Our
information docs not include the reason

why the ferret will perseveringly go on,

but it is probable that his instinctive

desire to get to the end of a long hole

will stand him in good stead, and,

moreover, he may be made to believe

that there is a rabbit at the other end.

He cannot well back out and if he falls

by the way, so to speak, he cnn be prod-

ded out by the use of the sectional rods

aforesaid. When the ferret emerges
with the string he will be asked to try

another, while the string he carried will

be used to draw a copper wire through,

that in turn will be attached to a rope,

and, finally, the cable will be placed.

Locomotive
Blow-Off Plug Valves

Fig. 9.

All Brass, extra heavy, with Cased Plug.
For 250 lbs. pressure.

Made with Draining Plug to prevent
freezing.

Fig 2.^,, with Wheel.

Locomotive

Gauge
Cocks

For High Pressure

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight

under the most ex-
acting conditions.
Shanks Threaded
to specifications
for Locomotives.

Swing-Joints and
Pipe Attachment

Fig 33-

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.
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ENGINEERS AND FIREMEN,

YOU CAN BE HELPED
in passing youi' examination
for promotion or in keeping
up-to-date.

Spangenberg^s Steam and

Electrical Eng:incerln§:

Price, $3.50

Money refunded if book not
satisfactory.

Steam and Electricity are divid-

ing the railroad field. This book
covers both subjects. Contains
1035 questions and answers.

CUT OUT .\ND M.\II, TO DAY

GEO. A. ZELLER BOOK CO.
19 S. 4th Street, ST. LOUIS, MO.

I accept your ofier lo send me, express pre-
paid, one of 5paa4cnberi{'s Steam and Elec-
trkuil Engineerinjf, price, I3.S0. and enclose

J2 as tirst payment. Tlie balance, $1.50, I

agree to remit within 30 da^'S.

Same

Street or Box No

City and State

It is said that ;i well disposed ferret

can do the work of four nun at cable

laying. If it should be possible to get a

rabbit to hop through the conduit ahead

of the ferret there is no knowing how

many men he might be able to put out

of business. Under the Interstate Com-

merce law the ferret will be compelled

to charge more for a long haul than for

a short one, and not give any rebates.

Patents.
QEO. P. WHITTLESEY

McQILL BUILDINO WASHINQTON, D. C.

Terms Reasonable. Pamphlet Sent

Molding Machines
Vertical Vibration. Power Draft

ALL KINDS OF MACHINES
THE E. H. MUMFORD CO.

17th & Callowhill Streets, PHILADELPHIA, PA.

Mud Ring Drill.

Our illustration shows a new mud ring

drill which the Bickford Drill & Tool

Company, of Cincinnati, Ohio, have just

placed on the market. A very satisfac-

tory point about the machine is that

of change gears which arc held in po-

sition by '-pring plungers, thus enabling

the operator lo change quickly from one

speed '>\- Iced to another without lessen-

ing the available power of the machine.

A dial on the large worm wheel at the

right shows where to set the dog to trip

the feed at any desired depth.

The spindles arc \\\ ins. in diameter,

and have a vertical movement of 12 ins.

They work to a maximum center dis-

tance of 26^ ins. The table has a trans-

verse movement of 24 ins., and receives,

between housings, with a 12 ft. rail, 10

ft. 6 ins. Driven by a constant speed

pulley, the power is never less than that

obtainable from a S in. double belt run-

ning at 1,696 ft. per minute. The net

weight of the machine is 17.500 lbs. It

Ml'LTin.K MUD RINC, .\M) CKNERAL SERVICE DKU.l..

J. W. .UCKMAN i CO., Lt.l., S9 VIrtorU S

while it was designed especially for drill-

ing mud rings it is equally well suited

for all operations of multiple drill work.

Instead of the heads sliding on an aux-

iliary rail, which is the ordinary way
such machines are arranged, these move
directly on the main rail, which enables

them to be spread to any desired center

distance, each head being provided with

independent adjustment.

Where it is desirable that the heads

should be adjusted collectively, such as

for mud rings and similar work, the

heads are clamped together by means of

two quick-acting nuts which fix the cen-

ter distance between spindles at jVi. 8,

S'j or 9 ins., as may be required. A
dial on the worm wheel in the upper cor-

ner of the right hand head shows the

distance through which the heads are

moved to the right or left. The speed

and feed changes are obtained by means

is, altogether, a very serviceable tool ia

a railway repair shop.

The Bulldozer's Bluff Was Called.

BY SHANDY MAGUIRE.

The present winter being what is

known as an open one so far, it woul4

not be a fossilized idea to go back in out

minds to the winters when old Boreas

maintained a closed shop—which was

every winter of the scribe's Hie until the

present one. Last winter was severe

enough to suit the fancy of an Arctic

bear in these parts.

-\long about the middle of February

a year ago, we had a regular Klondike

visitor for about 36 hours. The pusk

plow was kept in motion on a snowy
section of the J. P. & E., about 30 miles

in length, and gave the maintenance of

way department something to do to keep

the 'beautiful" clear of the track. After-
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the Sturm ceased, every available man

was hired to assist in making a regular

clean up.

Jack Carson, a young, strapping,

stalwart lad. was section boss at Dayton,

it being the terminal of the J. P. & E.

Jack was •'monarch of all he surveyed"

fighting snow, as he had made a record

to be proud of. Once in a while, to

cronies, he would confidentially unload,

and hold sway on how the free horse

can be ridden to death, as he was kept

at night and day from the commence-

ment of ihc storm until the shindy was

over.

This particular storm I am telling of,

after we supposed it had exhausted it-

self, took a new hold and blew javelins

of icicles intermixed with the flakes,

which were coming down with ilu-

ferocity of tigers trying to appease their

hunger. All the force of fighters that

Carson had were played out, and no

bribery could get them to work another

hour; and right there is where his

troubles began.

About 3 P. M. the plow was ordered

out again. Jack called for 15 men. A

rush .was made from the station plat-

form to get on to the plow by that num-

ber of as fine holy terrors as you could

cull out of a battalion of soldiers plun-

dering a battlefield. They were dock-

wallopers who. after the close of

navigation, catch-as-catch-can for jobs at

anything available. The railroads are

always an easy mark for them, as they

are expert sogers at daywork, but to

their credit be it said, they are thor-

oughbreds at job work. The only

fervent prayer they utter in the winter

is for God to send plenty of snow, so

they can get on the pay rolls of some

company. Carson knew most of them,

and didn't expect very good results.

When about a mile out of town he

fetched up in a cut, and sung out to them

lo jump and dig out the plow.

"We will if you give us our dinner

when we get to Franklyn."

Carson stood on the steam chest to

cct the engine from the plow, and see

if she would back herself, out, and was

so astonished at the request that he

nearly had an epileptic toe dance.

"Say, Stoney," he said to the spokes-

man, "this is no place for your funny

work. Get out here everyone of you and

<lig out this plow, or I'll brain those

who hang back."

"You'll raise hell in your own watch."

sings out Puke Powers; "out of here we

don't go one inch unless you promise to

give us our dinners."

Jack saw he was up against it, and he

<Iecidcd to make the promise, hoping to

<louble on them some way he would

think up later.

The plow was dug out, and they fought

their way to Ulton, four miles from the

starting point. He stopped there and

wrote a message to the agent at Frank-

lyn to have the proprietor of the oniy

liotel there state that he could furnish

nothing to eat to any but his regular

boarders, on account of the storm. As

lu- handed the message to the operator

he was informed that Franklyn couldn't

be raised. -Ml Carson cared for was to

punish the gang, even to the point of

starvation, or freezing to near death if

he could, but he knew that ihey had the

upper hand and would hang on to the

bitter end. The proprietor of the Cliff

House, at Franklyn, stated to Jack that

the best he could do was to give a dinner

of corned beef, pork, cabbage, potatoes,

bread and pie.

"Do you think that they are ex-mil-

li.-.naires that I have? Why them fel-

l.nvs didn't get a square meal since navi-

gation closed. They could lick the smell

of a piece of meat trailed across the

stove, and smack their lips with joy.

Cut out the pie. corned beef and cab-

bage, then hustle a chunk of fat pork

and Murphys at them, and %vatch tiiem

disappear."

They got a swell dinner. They then

played a game of chin music for Carson

to get the cigars, but he didn't bite.

They hustled right along to Dryden,

the end of their trip through the snow

belt, and got started back in good time.

As the daylight faded, the storm took a

new hold and blowcd tremendous. It

took them from 5 till 8.30 to get to

Granger, about 22 miles, and they took

the siding there to let train 18 pass. Af-

ter waiting until 18 was about 20 min-

utes late, Carson went to the station to

see if he could learn anything of its

whereabouts. The wires being down,

nothing could be learned. They were in

working order between the train dis-

patcher and Granger, and sorry Jack

was for it. He was tortured with ques-

tions relating to the belated train's

whereabouts, which he could not an-

swer. Over a private 'phone wire, be-

tween two farm houses and the station,

the agent learned that 18 was stuck at

Pine Grove, about two and a halt miles

from Granger. After a wait of another

20 minutes Jack got this message; "Feel

your way over to Pine Grove with the

plow and dig out 18; we have ju.st got

notice it is stuck there."

"Give me orders against her."

'T can't get her conductor. You will

have to work your way over with a

flag."

"You might as well be telling me to

run a dark flag through a dungeon cel-

lar full of black cats to find a mouse, as

to talk of a flag in the storm that is

screeching a devil's fury here just now.

I'll not do it; I'll walk over there with

the shovelers. if they'll come with me,

and that is the best I can do."

"Well, why don't you go; and don't

Tate Flexible

Staybolt

Holds firebox sheets securely

together, and accoinmodates

itself to the tinequal expan-

sion of the plates.

FLANNERY BOLT
COMPANY

PITTSBURG, PA., I. S. A.

Suite 308, rrick Bfdg.

B. E. D. SrAFFORD, - - General Manager

Write us for Reference Book
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New York and

Westin§:house Air Brakes

Price. $1.50

One Thousand Pointers for

Machinists and Engineers

Price. $1.50

All books bound In fine cloth

AGENTS WANTED everywhere ; write for

terms and descriptive circulars. Will be sent

prepaid to any address upon receipt of price.

GRIFFIN &, WINTERS
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be taking up so luiicli lime aroiiinl the

.stove there?"

''I'liat's a dirty slur," .said Carson,

"and ciitild only come from tlic mouth

(jf a IcIkjw more used to hawbucking

liidls than dispatching tranis, to ask a

man to flag his way such a night as

this against a train of one coach and a

lunibinalion car, with two ht-avy engines

attaclied."

.After discharging his stomach in the

hc.iring of the hangers-on, who stood

will. nioiUhs agape. Jack went to the

plmv.

lie fijuiid tlic gauK happy. The stove

was booming; a song was singing, and

encouraging expressions such as "Raise

her, nu' tlirush," "More power to yer

bagpipes," "Divil may never run "way

with ye," and so on. A brief glance told

Carson that every one of them had on

a lighting jag, which left him dubious

how to lead otT.

"Come, boys, we will have to w.-ilk

over to Pine Grove to dig out a train.

Get your shovels and let us start."

"Where is Pine Grove ?"

says Puke Powers.

"About a mile or so

from here; it won't take

us long."

"Have we got to walk

it?" asked Bruiser John-

son.

"Not if I can get a

coupe or a barouche or

a sufficiency of ladies'

phaetons to carry you

there."

"Well, be jakers, ye

can hoof it over there

yerself, and we'll be here

when ye gel back, for

the divil an inch ye'll get us out of

here to-night," says Puke again.

Carson saw that he was only wasting

talk with them, and he decided to take

the buir by the horns.

"Get out of this plow, every mother's

son of you, inside two minutes, or I'll

brain you. I have the same power over

mutineers as a shipmaster in a case of

this kind."

"Will ye give us our supper if we

do?" says Rookie Smith, a big-nosed

Swede.

Carson saw that he had to conciliate

them, and he said: "If you'll get out and

follow me to Pine Grove, I'll wire from

there to Franklyn, where we got our

dinner, to have supper ready."

"Well, see that you do," says Puke.

"or ye'll find it will be worse for ye!"

After they all got out of the plow

Carson locked the door so that they

could not get ba<:k in. It was a wild

night, blowing, snowing, drifting, and

the thermometer about 20° below, by the

feel of the cold.

"Now. boys," said Jack, "come here

to the lee side of the plow, so you can

hear what 1 have got to say, before we

start. I
"

"What are ye going lo give us be-

sides our supper (or gcllin' out such a

night as this?" said Rookie. There were

strange thoughts working through Car-

son's brain about this lime, and he was

ready to promise any old thing.

"If you strike a gait when we get

started, I'll give each one of you a half-

pint of old rye to lay the ground tier of

your stomachs with."

"All right; let us hear what you are

goin' to say."

"Now, men, remember what I ain

about to inforin you. There are two big

engines ahead of two coaches, stuck in

the snow, about a mile or so from here.

They are liable to get out and be com-

ing along at any moment. We have got

to keep our eyes open and our mouths

shut, to hear them. I will lead the way;

each one of you, singly, trail on behind;

keep about four feet apart, and when you

hear me sing out, 'jump,' don't wait to

loolc, but jump to the right just as rapid-

WASHOUT ox THE LINE—BRIDGE GONE OUT.

ly as ever you moved in your lives, and

keep going till you are sure to be clear

of the track."

"Ah, go to the divil; de ye think we

are goin' to get killed for 15 cents an

hour?"

"Puke, you are the worst agitator of

the crowd. You are not worth powder

to blow you to hell; and it you open

your cod mouth again to-night I'll punch

it bigger than it is. Come, fall in behind

me, all hands."

"To hell with ye," said the whole of

them in chorus. "Dig the damned train

out yerself."

"Boys, you are no cowards, whatever

else you may be. I wouldn't blame you

to kick if I said 'go.' I shall lead the

way. I am the first to meet danger."

"You are well paid for it. We want

double time or divil an inch we'll shank

it for ye such a night as this."

'•.\11 right, gentlemen, come. on," said

Jack, nearly heartbroken.

The snow was about a foot on the

level. Carson being first, had to break

the road. The hind fellow had a good

path. They started in the order Car-
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son told tlicm. They kept ihcir shovels

up to windward so as to protect their

laces, and were not so uncomfortable

after all, while poor Jack, without any

protection save his cap, had to take it

as it came. He would have abandoned

his endeavors to get anything out of

the gang, but for what was working in

his mind. .About ha.f way from where

tliey started and the stalled train was a

pond that rarely froze over. The water

was about 2 ft. deep, and a fairly strong

current. The track was run over it on

a 5 ft. till. They all felt good, and start-

ed up -what is known by sailors as a

chanUy called 'Tlomcward Bound."

"Shut up your damned bazoos," said

Jack, "how can I hear the train coming

with that screeching?"

Tliey trudged along silently for alioul

20 minutes, not saying anything inuil

tlicy all came to a full stop, swearing

they'd go no farther unless the half-pint

was made a pint. Carson promised, and

just as they all got abreast of Dolan's'

Pond, as the place was called, he sang

out in a voice which could be heard a

quarter of a mile away over the shriek-

ing of the gale

:

"Jump for your lives, men! Jump!"
Down went every mother's son of

them with the speed of tlie wind, and.

owing to the 5 ft. of a bank, landing on

their heads. After they got tlicir heads

above water Carson sang out to them :

"Instead of a banquet at Franklyn, and

a pint of old rye to top off. eat snow-

balls, condemn you, and while it is

handy, top off witli ice water."

With the speed of a liberated deer

he scooted back to Granger over a regu-

lar boulevard, arriving there in time to

get orders to go over to i8 regardless

of all trains. He told his engineer to

keep tlie whistle going continuously, in

fear of them being pillars of ice, and not

very spry to move. The train was re-

leased in short order -when Carson got

there. It was backed to the station, to

let the plow pass, then went on its way.

A couple of days later Carson met

Puke Powers, and learned that the gang

roused out a farmer, whom they made
get them supper and keep a good fire

going all night to thaw them out. For

manv a day afterward, whenever Jack

would meet one of them, his salutation

was :

"Eat snowballs, d n ye."

American Ynlve and Meter Company

CINCINNATI, OHIO
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The Mechanical Index lias recently

changed hands. It has been bought by

the Donnell-Colvin Company, of New
York, and will be issued, as usual, but in

improved form by the new company.

The mechanical index is really a con-

densed catalogue of American manufac-

turers, and as a complete work of ref-

erence in this line it will be, we were

going to say, "out of sight." but. on the

contrary, it will be very much in evidence
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:iiiil will alvvriys be kept liaiidy by those

who use it. llic Index is to ck-al cx-

clubivcly with things mechanical, "nie-

chanic.il tools and appliances," wc are

told. The authors of the circular letter

announcing the purchase of this periodi-

cal modestly say of themselves that they

Know a "come-along" or a "quartering

level" are neither of them water tube

boilers or "buzz planers," and that the

information given will be correct with no

fooling and no excuses. If the Donnell-

(ohin Company do as they promise

the Mechanical Index will very neatly

fill a long felt want.

PATENTS
Our Hand iiook on Patents. Tradp-Marks,

etc.. sent tree. Patents procured tbrougll
MuDU & Co. receive free notii-e in tlie

Scientific American
MUNN & CO., 361 Broadway, N. Y.

Bbanch Officg: B25 F ScWasliinston, D.C.

A new and extensive coal Held has

been discovered in Colorado. It is es-

timated that there are over 500 square

miles which aflford a thickness of more

tlian 10 ft. of coal tliat can be worked.

The Denver & Rio Grande Railroad arc

projecting a branch line into the dis-

trict. .

An important order recently secured

by the Canadian Westinghouse Com-

pany was obtained from the Vancouver

Power Company, of Vancouver, B. C.

This order included a 1,500 h.p. 2,200

volt revolving field engine type genera-

tor, which will be direct connected to a

Pelton water wheel. This is a duplicate

of the generators now in operation in

the power plant of this company, and

will operate in multiple therewith. The

order includes switch boards, air blast

transformers of 550 K.W. capacity.

There is also included in the order a

1,000 K.W. 60 cycle rotary converter to

operate 550 volts. This converter will

furnish power for railway work and

will be controlled direct from the

switchboard.

Auto and Locomotive Race.

A tin locomotive on wheels, and a

pasteboard automobile on wooden roll-

ers, are creating the wildest excitement

in one of our New York theaters.

There is an invisible gold mine in

the West somewhere, and an imagin-

ary bundle of worthless bonds in the

East, and suddenly both become price-

less, and the villain gets into the loco-

motive, and the hero and the heroine

into the automobile, and the wheels are

set a-going, and the red fire lightens

up the ragged moving scenery, and the

screws in the heads of the audience be-

come loose, and the whistle shrieks,

and the tin horn blows, and the pin-

wheels set off their revolving flashes of

colored fire, and the atmosphere thick-

ens, and the din and the delirium in-

crease, and, of course, the villain is

beaten by a nose, and the frowsy bundle

of bonds is saved, and it will be fortu-

nate if the fire brigade and the ambu-
lances are not called in to add new fea-

tures to the moving melodrama. The
author makes a speech but the name of

the machinist is never mentioned.

WASHBURN COMPANY
Minneapolis, Minn.

Automatic couplers for freight,

engine and pas.senger service.

Draft riggings and buffer attach-

ments for freight and passenger

cars.

Special couplers for narrow gauge
and plantation service a specialty.

Steel castings of all descriptions.

Oil Burning in Locomotives

Is described in our new book.

Care of Locomotive Boilers,

50c. - - This Office

The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels.

Cost too much, take up too

much room and don't give

satisfaction.

Nicholson

Expanding Mandrels

Take everything from 1 to 7

inch holes. Take up little

room — always ready and

you can buy four sets for

the cost of one of the solid

kind.

Are You Using Them?
Catalogue tells you
more abont them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.
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All equipment rebuilt In our Chicago shops, and at Scranton, Pa., in the new "Lackawanna" Shops

All Kinds of Cars and Engines Ready for Immediate Delivery
RELEASED BY

1000-60,000 LBS. CAPACITY REBUILT FLATS AND GONDOLAS
2000—50,000 LBS. CAPACITY FLATS, BO,X AND GONDOLAS
COACHES, COMBINATION AND BAQGAaE CARS

FOREIGN SHIPMENTS HAVE PROPER CARE OP
EXPERIENCED STAFF

TRVNK LINES

Cable Address

" FITZLUTH"

SS AND 70 TONS CONSOLIDATIONS
45 AND 50 • lO-WHEELERS
40 TO 55 " MOGULS
4S TO 56 " PASSENGERS
SWITCHERS, FORNEYS AND SHAY ENGINES

world's ITa^ir

St. Louis

FIRST PRIZE FOR

TOOL STEEL
AWARDED TO

Mclnnes Steel Co.

CORRY, PA.

in competition with the best makes in

England and Germany. Also manu-

facturers of all kinds of Tool Steel,

Die Blocks, and Steel Forgings.

Write for Prices and Information

The Hamilton Machine Tool Co., of

Hamilton. Ohio, have got out a cata-

logue dealing with their planers and

shapers. It is No. 5, and is printed on

high grade paper and has a large num-
ber of very clear illustrations. The
planers are of various sizes and kinds

adapted to all sorts of work. There are

twenty-three planers illustrated and sev-

eral shapers shown with separate cuts

for the various parts. Sizes are given,

and a brief description accompanies

each. The tools are made from recent

designs and there is a safety locking de-

vice supplied, which prevents the ac-

cidental shifting of the belts when the

planer table is stationary. This pro-

tects the operator from injury by an un-

expected movement of the machine and

saves the work from being marred.

Write direct to the company if you would

like one of these catalogues.

GOLDEN YELLOW
CALLA LILY, 6 Bulbs.

Cn KINDS
3U FLOWER

SEEDS
IQC.

Astfrs, I'.ul^.im. Canna,
Cailiopsis, Naslurtiiini,
Morning Gloi v. P.^nsy,
Larkspur, Jobs Tears,
Poppy, Golden Glow,
Pnapdrafions, 0<isnios.
Vinb, Zinnia, Verlieni;i,
Moiikf-y riant. Swot
Uocl.tt. rriinrose. Ire
Plant. Petutila, Castor
(Ml I'.eana, Potlulara,
Candytutt, Sweet Peas.

5 CHAMPION
BULBS.

The Snnimer Hyacinth,
(ioUleii l.ily, lluniiiiini:

Bird, t;ladiolus, (liarit

Tuberose, Baby Breath
Oxalis. all this beauti-
ful collection of seeds
and bulbs only 10c. in

_ Bilveror 6 3-c. stanipsto
pay the cost for packing and poatane. Order quick
and be sure of tins grand offer— only lO cents.

CHARLESTOWN NURSERV, - CHARLESTOWH, MASS,

A neat little folder issued by the Na-

tional Metallic Packing Co., of Ober-

lin, Ohio, has just come to hand. The
packing shown is of the locomotive type

and a half-tone illustration on outside

of the pamphlet makes clear what it is.

The packing is cast iron tliroughout

and has no heavy springs to force the

jacking into the vibrating cup. After

the piston rod has been packed with

this metallic packing the crosshead may
be moved by hand, we are told. This

packing does not require the piston rod

to be drawn from the crosshead in order

that it may be applied. It is also made

in sizes suitable for valve rods. To
quote a few words from the folder

—

which, by the way. the company will

send direct to anyone who applies for

it: "The construction of the packing is

such as to adjust itself to the irrcgiuar-

ity of the piston rod. The guide bars

or crosshead being out of line does not

interfere with the proper working of

the packing, which remains steam-tight

under all conditions."

Metal in the manufacture of balloons

seems a bold step, but three balloons

are being manufactured in France for

the United States Army, the outer cov-
ering of the silk bags being made of
aluminum, a feature which contril)utes
to durability as well as to lightness.

The number of locomotives employed
on American railroads is estimated at

48,000. The total number built by the

railways and the locomotive building

companies in the United States last year

was about 6,500.

Some people have a keener scent for

grievances than the best breed of hound
has for the trail of a deer. When the

grievance hunt becomes hot it monopo-
lizes the usefulness of those engaged

in it.
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Schuylkill River Bridge.

There are few of the works of man

which, from an artistic point of view, are

ever thouglit to enhance natural scenery,

but a bridge always seems to be an ex-

ception to this rule. The view which

we present in our frontispiece this month

136 Liberty Street. New York. May. 1906

m:isonry spans 6o ft. across with piers

7 ft. tlirongh, measured in the direction

of the railway track, and the abutments

of the steel structure are 25 ft. through.

As shown in our engraving, there are

four 60 ft. masonry arches and five small-

er ones 21 ft. 6 ins. si)an, resting on piers

No. 5

Pratt truss deck bridge. It is called a

deck bridge because the top chords carry

carry the road, and it is spoken of as a

Pratt truss because it is built, in a gen-

(. ral way, after a design which was pat-

ented in 1844 by T. W. and Caleb Pratt.

Tile onginnl Pratt truss was built partly

BRIDGE OVER THE SCHIYLKII.I. KIVKR .\T rHII,.Al)KI.PHIA ON THE PEXXSYI,V.\NIA RAILRC^D.

is from a photograph of the Pennsyl-

vania Railroad Company's bridge over

the Schuylkill river at Philadelphia. This

structure is a double track, deck, pin-

connected span, 236 ft. long and with a

total weight of metal of 1,140.000 lbs. It

was built by the American Bridge Com-
pany, of New York, some years ago.

The approaches to the bridge are

4 ft. through, and a pier 12 ft. through

where the large and small arches join.

This makes the masonry approach on the

far side of the river about 420 ft. long,

and that of those forming the approach

on the near side of the bridge, which is

not shown, make a length of about 2S0

fl.

The steel span is what is known as a

of wood and partly of iron, and had the

upper and lower chords and the vertical

posts of timber and the inclined mem-
bers, except the two end ones, made of

adjustable iron rods. About 1850 the

Pratt truss came to be built entirely of

iron, and in that form has been very

popular with bridge builders.

The bridge over the Schuylkill river is
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built of eye-bars with pin connections at

the ends. These pins are about 8 ins. in

diameter, with a 1% in. hole bored
through the center. The truss itself is

25 ft. 9 ins. deep, and is fi.xed at one end
and placed on rollers at the other, so that

^ii«

the efficiency of the details is worthy
of the boldness of the conceptimi."
There was a previous attempt to build

a bridge at Lyons, in France, in the
year 1755. but the work was never com-
plcicd. Tlu- .Soc-cty of .^rts -awarded

FIRST IRON BRIDGE UVER BUII^T.
(Courtesy of the Valve World.)

as it grows longer in hot weather and

shorter in cool, there will be only one
end where this motion becomes apparent,

and suitable rail joints are provided at

that point so as to make the track con-

tinuous. The original idea in connection
with this bridge was to have built three

stone arches in place of the steel span,

each of these arches would have been
70 ft. across with two stone piers in the

water, but this has not been done, and
the main channel of the river is crossed

by the railway on the steel truss. The
bank seen in the distance, where the small

masonry arches stand, is the original

and old bank of the river, which, in

course of ages, has cut a deeper and a

narrower channel for itself. The total

length of steel span and both approaches
gives a length of about 936 ft.

When we look at a modern steel

bridge we seldom think of the many
previous attempts which were made
to build metal bridges and which mark
the progress of the art. The illustra-

tion of the first iron bridge shows an
arched structure which spans the Sev-
ern near Coalbrookdale in England.
This bridge was built in 1779 and was
composed of castings made at the Coal-
brook iron works. It was 100 ft.

span and was made of two castings.

Robert Stephenson is reported to have
said of it, "If we consider that the

manipulation of cast iron was then
completely in its infancy, a bridge of
such dimensions was doubtless a bold
as well as an original undertaking, and

a gi)kl medal to .\braliam Darby, the

builder of the English bridge, in recog-
nition of his achievements.

Locomotive Building Works That
Have Passed Away.

Railroad people interest themselves

so much in locomotives that they gen-

erally like to know about the concerns

that have built locomotives in the past

but follow the industry no more. A
veteran master mechanic has sent us

Murray & Hazelhurst, Baltimore, Md.
Ross Winans, Baltimore, Md.
Back Bay, Boston, Mass.

John Souther Works, Boston, Mass.
Hinkley and Williams Works, Bos-

ton, Mass.

Seth Wilmarth, Boston, Mass.
Mason Machine Works, Boston, Mass.
McKay & Aldus, Boston, Mass.
McLeish & Smith, Charleston, S. C.

Harkness Works, Cincinnati, Ohio.
Moore & Richardson Works, Cincin-

nati, Ohio.

Cuyahoga Works, Cleveland, Ohio.
Bailey & Co., Connellsville, Pa.

Covington Works, Covington, Ky.
Detroit Locomotive Works, Detroit,

Mich.

R. L. Stevens, Hoboken, N. J.

Grant Works, Hoboken, N. J.

Breeze & Kneeland, Jersey City.

Lancaster Works, Lancaster, Pa.

Norris Brothers, Lancaster, Pa.

Lawrence Machine Works, Lawrence,
Mass.

Louisville Works, Louisville, Ky.
Locks & Canals Co., Lowell, Mass.;

begun 1834.

McKeesport Car & Foundry Co., Mc-'

Keesport, Pa.

Nashville Mfg. Co. Works, Nashville,

Tenn.

Seth Boyden, Newark, N. J.

Newcastle Works, Newcastle, Del.

Dunham & Co., New York.

W. T. James, New York. '

West Point Foundry, New York. <

Summer, Graves & Day, New York, j

Watchman & Bratt, New York. i

Swinburne Works, Paterson, N. J.
jNew Jersey Locomotive & Machine;

Works, Paterson, N. J. I

Norris Brothers Works, Philadelphia,!

Pa.
'

Sellers & Son, Philadelphia, Pa.
|

^V"
SKStA. ^T 2.fS KlN& .

,,|-i^..
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I.ONGITUDINAl, SEAM WITH DIAMOND SHAPED WEI.T—OREGON SHORT I.INE BOII,ERS.
1

the following list of locomotive build-

ing works that have passed away. As
the list is intended for the pages of Sin-

clair's "Development of the Locomotive
Engine," we should be obliged to our

readers for additions or corrections.

Smith & Perkins, Alexandria, Va.

G. W. Johnson, Baltimore, Md.

McClurg,Wade & Co., Pittsburgh, Pa.

Eastwick and Harrison Works, Phil-

adelphia, Pa.

Portland Machine Works, Portland,

Me.
Dotterer Works, Reading, Pa.

Rothwell Hicks & Co., Richmond, Va.
Burr & Co., Richmond, Va.
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New York Locomotive Works, Rome,
N. Y.

Risdon Iron Works, San Francisco,

Cal.

Union Iron Works, San Francisco,

Cal.

Vulcan Iron Works, San Francisco,

Cal.

Palm & Robertsnn Works, St. Louis,

Mo.
Taunton Machine Works, Taunton,

Mass.

Trenton Works, Trenton, N. J.

Davis & Gartner, York, Pa.

Single Expansion 4-6-2 for the O. S. L.

The Oregon Short Line Railroad is

one of the roads vvliich form what has

been called the Harriman system. In

that group are included the Southern

Pacific, the Union Pacific, the Leaven-

worth, Kansas & Western, the Oregon
Railroad & Navigation Co., and the

Oregon Short Line. This latter road

has lately purchased from the Baldwin

of this engine are flanged, and all the

driving springs are overhung. The trac-

tive effort of this machine is about

28,160 lbs., and, with 141,000 lbs. on the

drivers, the ratio of tractive effort to

adhesive weight is as I is to 5. On the

cab, which is made of steel, the name of

the road appears, and underneath is

painted the figures 77llJ4l. This

looks something like a mathematical
formula, but it is, as our readers may
guess, information, in condensed form,

concerning the wheels, cylinders, and
adhesive weight which we have already

given.

The boiler is a straight top one, with

semi-wide fire box; that is, it extends

considerably beyond the frames while

not being as wide as a Wootten box.

The grate area is 4Q'A sq. ft. The bar-

rel of the boiler is 70 ins. in diameter

at the smoke box end, and is composed
of three courses lapped, telescope

fashion, at the circumferential seams.

These seams are double riveted, as is

tenth one. The crown sheet is stayed
by a series of crown bars made of T-
stcel, into which the staybolts are

screwed. A series of similar T-bars are

secured to the roof sheet, and slings

unite them to the crown bars.

The tender has an ordinary steel

frame, and the tank, with its water bot-

tom, has a w-ater capacity of 9,000 U. S.

gallons and holds 10 tons of coal. The
principal dimensions of this engine are

as follows:

Boiler—Thickness of sheets, 11/16. and H in.;

working pressure, 200 lbs.; fuel, soft coal.

Fire Box— Material, steel; length, 108 ins.;

width, 66 ins.; depth, front, 68 ins.; depth,

back, 64 ins.; thickness of sheets, sides,

H in.; back, H in.; crown, H in.; tube, H
in.

Water Space—Front, sides and back, 5 ins.

Tubes—Material, iron; wire gauge, .125 M. M.

;

number, 245.; diameter, 2^ ins.

Driving Wheels—Diameter, ^y ins.; journals,

main, 10x12 ins.; others, 9x12 ins.

Kngine Truck Wheels—Front, diameter, 33%
ins.; journals, 6x10 ins.; back, diameter, 45
ins.; journals, 8x12 ins.

Wheel Base—Driving. 13 ft. 4 ins. ; total engine.

PRAIRIE TYPE ENGINE FOR THE OREGON SHORT I,INE.

J. E. Dunn, Superintendent of Motive Power. Baldwin Locomotive Works, Builders.

Locomotive Works twenty-eight single

expansion engines similar to the one

shown in our illustration. These en-

gines are of the 4-6-2 or Prairie type,

and they have been built in conformity

with the general practice of these com-
panies regarding the interchangeability

of parts, in order to have them conform
as far as possible to the standards

adopted by the Harriman Associated

JLines.

The cylinders are 22x28 ins., and the

valves are of the piston type, driven by
indirect gear. The driving wheels are

77 ins. in diameter, and the main drivers

are the center pair. The eccentrics are on
this axle, and a transmission bar is made
Vi'ith an inverted U-shaped curve and
spacing ferrule, and is carried round the

front driving axle and thus joins the

link block to the rocker. All the wheels

usual in locomotive boilers, for the sake

of stiffness as well as strength, and in

this boiler the longitudinal seams are

all placed in line along the top

and reinforced with the Vauclain

diamond shaped welt, which g^ves

the joint the strength of 96 per

cent. of the solid plate. The
boiler is a long one, and the tubes

measure 20 ft. There are 245 of them,

and they give a heating surface of 2,874

sq. ft., and with that of the fire box,

which is 174 sq. ft, there is a total of

3,048 sq. ft. An ordinary box car, such

as the one we illustrated on page 116 of

our March issue, has about 320 sq. ft. of

surface on one side with the door shut.

The heating surface of this engine

would about equal the surface that you
could see when viewing the sides of a

string of nine box cars and half of the

33 ft. 4 ins. ; total engine and tender, 63 ft.

loj^ ins.

Weight—On driving wheels, 141,000 lbs. ; on
truck, front, 37,000 lbs. ; on truck, back.
44,000 lbs. ; total engine, 222.000 lbs. ; total

engine and tender, about 384,000 lbs.

Tender—Wheels, diameter, 33J4 ins. ; journals,
514x10 ins.

Service—Passenger.

Building Three.

Three locomotives are being built at

the Juniata shops of the Pennsylvania

for the use of three officials of that

system. One is for the use of the

president, Mr. A. J. Cassatt, another is

for Mr. W. W. Atterburj-, the general

manager, and the third will be for the

service of Mr. George W. Creighton,

general superintendent. The engines

will be capable of making fast time,

which is probably what will be expect-

ed of them whenever they are in serv-

ice.
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Development of Valve and Valve

Motion.*

BY ANGUS SINCLAIR.

PART THREE.
.'\fter the link motion had been intro-

duced into Great Britain and the United

States, there was for many years little

disposition manifested to make im-

provements except in minor details.

The principal objection manifested to

the link motion in Great Britain was its

causing increase of lead when notched

up. In the United States, where small

driving wheels were the rule, this tend-

KiG. ail. .\i.i,.\N sTR.\iGirr link.

FIRST RADIAL MOTION USED I.N' AMERICA.

Radial valve motions of various kinds

have been repeatedly tried by American

locomotive builders, but somehow they

generally returned to the link. Early

in the 40's the Niles Locomotive Works,

of Cincinnati, built some locomotives

for the Beaver Meadow Railroad, now

a part of the Lehigh Valley Railroad,

and they were equipped with a radial

valve gear that had a small return

crank and a connection with the cross-

liead to drive the valve. It was de-

signed by John L. Whetstone, then su-

perintendent of the Niles

Locomotive Works. It was

not the Walschaert niu-

tion, but was ol the same

general type. There did

not appear to be serious

objections to the motion,

but no other engines ex-

cept those made by the

Niles people were equip-

ped with it.

r w

ency to increase the lead was regarded

as a merit rather than a defect, but in

Britain it led to the inventing of sev-

eral motions that produced constant

lead or very little increase of the same.

Among the motions thus invented, the

best known was the Gooch, Fig. 26,

which appeared in last month's

issue, first used by Rogers, and

the Alien or .straight link. Fig. 29.

Both have their good points, but the

curved shifting link known as the

Stephenson is almost universally used

in the United States. Early locomotive

builders and master mechanics experi-

mented to some extent with the novel

link motions mentioned, but they did

not find any reason to deviate long

from the shifting link.

V.HERE RADIAL VALVE GEARS WERE POPULAR.

The locomotive engineers of the con-

tinent of Europe did not, however, feel

moved to accept the link motion as all

that could be desired. From the begin-

ning of the railway era they displayed

partiality for some sort of radial mo-

tion, a species of movement that ap-

peals to certain minds with geometrical

tendencies. .About 1840 Hensinger von

Waldegg introduced into Germany, and

Walschaert into Belgium, a form of

valve gear now known as the Wal-

schaert motion, which has gained high

popularity on continental railways.

This motion has been exhaustively

illustrated and described in Railway

AND Locomotive Engineering during the

last two years, and reference is made

to pages 534 of the 1904 volume; 63, 439

and 535 of 1905 volume.

•This is part of a historical article for my
forthcoming book, "Development of the Loco-
motive Engine." If readers find mistakes of
facts they will oblige me very much by point-

ing them out. Angus Sinclair.

VARIOUS RADIAL MOTIONS.

.Vnother radial gear with one eccen-

tric was patented by John Wesley

Hackworth, son of Timothy Hack-

worth, the famous pioneer locomotive

engineer, in 1859. The gear had no run

of popularity, because British locomo-

tive builders were satisfied with the link

motion, but it bad features that would

have made it a serious competitor of

the Walschaert gear under favorable

circumstances.

It does not come within the scope of

this work to describe the Hackworth

motion in detail, but people interested

will find full particulars beginning on

page 92 of the Eighteenth Annual Re-

port of the American

Railway Master Me-
chanics' Association.

Another radial gear

that was applied to

many continental lo-

comotives was devel-

oped by Charles

Brown, of the Swiss

Locomotive & Engine

Works, at Winterthur,

Switzerland. A full

illustrated description

of this gear will also be found in the re-

port of the American Railway Master

Mechanics already referred to.

joy's motion.

To finish with European railway

valve gear, I may mention that in 1879

David Joy patented his valve motion

illustrated and described on pages 55, 56

and 57 of Railway and Locomotive En-

gineering of February, 1906. This gear

has found favor on several British rail-

ways, and is growing in pofsularity, hav-

ing many recommendations for engines

with inside cylinders.

There were so many concerns that

engaged in the work of locomotive

bu'lding in the first four decades fol-

lowing iSjo that the most select me-
chanical ability of the country was de-

voted to the improvement of the loco-

motive. This was frequently manifested

in the invention of curious valve motions

that were applied to a few locomotives

and then disappeared. As these appli-

ances, although frequently very in-

genious, exercised no permanent influ-

ence upon the locomotive, it is not nec-

essary to go into particulars.

mason's walschaert motion.

.About 1875 William Mason began ap-

plying the Walschaert valve motion to

locomotives, and many engines were so

e(iuipped, particularly those built for

narrow gauge railways. The arrange-

ment he used is illustrated in Fig. 30.

The main link A'^ was worked from a

crank in the main crank pin, which was
several inches outside of the center line

of the cylinder. To keep the center line

of the valve seats inside of the center of

the cylinders, the lever P worked
from the crosshead, and to which the

radius arm N P was coupled, was con-

nected to the block Q, which was bolted

tc the guide bar R S. The lever P O
was connected to the outside of the

block Q, which was fastened to the

guide bar, and the valve stem T was
attached to it on the inside. By this

means the motion of the lever P was
transferred to tlie center of the valve

stem and valve seat, which was 3J4 ins.

inside of the center of the cylinder.

As the point of suspension of the

radius arm N P has a great influence on

the motion of the valve, the upper end

of the link U V, to which the radius

—.^1 1 ffW-

KIG. .TO. WAI,.SCHAERT VAI,VE gear AS U.SED BY
WILLIAM MASON.

arm was hung, was attached to a block

which worked in the slot of a stationary

bnk or guide W. By that means the

point of suspension U conformed to the

curve of the slot, producing nearly uni-^

form distribution of steam at both ends

of the cylinder.

Mason's Walschaert valve gear was

illustrated and described in a report

presented to the Railway Master Me-
chanics' Association convention in 1885.

From the remarks made about it, we
judge that sentiment among master

mechanics was decidedly opposed to

the motion.
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VVliat I learned from people in charge

of locomotives at that time having the

Walschacrt valve gear, led me to think

that ignorance concerning the ailjust-

ment of the mechanism was at the bot-

tom of the opposition to the motion.

The common talk was, it has too many
joints, and that the pins wore rapidly,

defects which were not beyond a rem-
<'dy, had the desire to keep the motion
in use existed.

EARLY PENNSYLVANIA RAILROAD VALVE

MOTION.

Baldwin's people built for the Penn-
sylvania Railroad a lot of engines that

A device was introduced a few years

before the invention of the "link mo-
tion" called "Gray's cut-off," by which

the steam could be stoi)ped or cut off at

any part of the stroke, and could be

varied at will by a lever in the cab.

This was done by attaching the valve

rod to a block which worked in a slot

ii; the upper rocker arm. This device

met with much favor, but was rendered

useless when the "link" was adopted.

A sketch of the interesting motion

shown in Fig 32 was sent to me by

Walter- S. Phelps, Muncie, Ind. The

main valve had ports for steam passage

j /.oco. £ng.

KIG. ,31. KARI.V I'KNNSVl.VANIA KAIl.KnAI) \AI,VI-: MOTION.

\M-rc well known in the early 50's, which

had the valve motion shown in Fig 31.

The valves were worked by single V-

hooks, the cut-off being a positive half

stroke working upon a partition plate.

The outer end of the valve rod ended in

a sort of drop hook which, by means of

a lever and tumbling shaft of its own,

could be lifted from or placed on the

pin at the top of its own rocker arm.

The arrangement of the motion can be

readily understood by a stud}' of tlie

cn.graving.

SECTIONAL PREJUDICE FOR EARLY

MECHANISM.

In the early days of railroading and

locomotive building in the United

States, in the days before the Railway

Master Mechanics' Association

made the whole country a unit

of practice, certain sections

adhered to their own fads and

fashions. New England kept

turning out inside connected

engines long after they had

ceased to be accepted in other

sections, and New England

was the last to give up the drop !,-^

hook. ' _11

CUT-OFF VALVES.

Nearly all New England locomotives

of the 1850 period had cut-off valves.

The cut-off was a simple open valve,

like a throttle, in a separate steam chest

above that of the regular slide valve,

and might be adjusted to stop the flow

of steam into the cylinder at any de-

sired part of the stroke, which was
sometimes one-half or two-thirds. These
valves were actuated by eccentric rods

and rocker arms similar to those of the

main valves, and were thrown out of

action when starting by means of a

lever in the cab.

iiUo the cylinders through openings at

the ends. Over this was a riding cut-off

valve, with openings shown. The cut-

off valve was actuated from the cross-

head by mechanism resembling Joy's

motion. A stand was erected upon the

frame and held the swinging arm that

gave motion to the valve.

The principal objection to this form

of cut-off motion was that few me-

chanics in its day were capable of ad-

justing the valve movement. When it

was wrongly adjusted it failed to admit

steam at the right time.

BALANCED VALVES.

The first trend of improvement on

valve motion displayed in America after

valves were mentioned. Arrangements
of rollers came considerably into use,

the valves moving on the rollers. Ro-
tary valves of various novel forms were
tried, and several peculiar arrange-

ments for balancing the valves. The
most popular balancing arrangement
was invented about 1870 by G. !•".

Morse, superintendent of the Portland

Locomotive Works. The balancing ar-

rangements were the most satisfactory

provisions for reducing the friction of

slide valves, but they did not become
popular as long as the valves were
small. About 1880 balanced valves

gradually began to come into favor, and
a few years afterward "balanced valves"

became a regular item of specifications

for new locomotives.

RICHARDSON BALANCED VALVE.

About 1880 George Richardson, noted

as the inventor of the pop safety valve,

made an improvement upon the Morse
balancing device which greatly in-

creased its efficiency and brought it rap-

idly into popularity. By means of

steamtight strips secured on the top of

the rectangular valve the Richardson

balance relieves a certain proportion of

the top of t<ie valve from pressure.

AMERICAN BALANCED VALVE.

In 1893 the Wilson American Balance

Valve began to come into use, and it

has gradually grown in popularity until

it now divides the business with the

Richardson balance valve. By the Wil-

son invention the relief of pressure on

top of slide -valve is effected by a circu-

lar plate kept tight by packing rings.

Tu U-fursuCiil-O/f

FIG. 33. GR.\YS CUT-OFF MOTION.

the introduction of the link motion was

in favor of balanced valves. The reports

of the annual conventions of the Amer-

ican Railway Master Mechanics' Asso-

ciation furnish a reliable history of the

efforts made to perfect valve motion

after 1870.

A sentiment arose that moving un-

balanced slide valves involved exagger-

ated waste of power, and a variety of

inventions offered remedies and substi-

tutes. In the Annual Report of the Mas-

ter Mechanics' convention of 1870 twelve

forms of balanced and anti-friction

PISTON VALVES.

In 1898 the Brooks Locomotive

Works began recommending piston

valves, and that form of valve is now
becoming very common. In many in-

stances the piston valves admit steam

on the outside edges of the heads, mak-

ing the action practically the same as

the flat slide valve. In other instances

admission of steam is made between

the heads and the exhaust steam es-

capes at the ends. Both arrangements

have merits and drawbacks peculiar to

themselves.
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DEMAND FOR IMPROVED STEAM DISTRIBUTION.

The objections originally urged

against the link motion, that it pro-

duced slow admission and early release

of steam, experienced a temporary re-

vival in' the United States about 1870.

Men well informed on steam engineer-

ing began arguing that a valve motion

ought to open the steam port rapidly,

cut off promptly when the required

volume of steam was admitted, then

open for release when the stroke of the

piston was nearly completed, and open

wide enough to prevent back pressure.

They also wanted the vnlve kept open

during release long enough to produce

DAVID CLARK S EFFORTS.

About the time Mr. Stevens designed

that gear, David Clark, of the Lehigh

Valley Railroad, brought out a loco-

motive valve gear with an independent

cut-ofT, the main valve being driven

by a link motion, as shown in

Fig. 34. The gear and indicator

diagrams taken from a locomotive

equipped with it are illustrated in the

Eighteenth Annual Report of the

FIG. 33. A. J. STEVENS' VA1,VK MOTION.

very little compression. These were

functions the link motion performed

rather imperfectly.

Locomotive engineers shared the be-

lief, still prevailing among steam engi-

neers generally in America', that simple

engines with properly devised valve

gear could use steam to greater advan-

tage than through the more expensive

compound engine. The advantage that

comes from preventing extremes of

cylinder temperature had not been gen-

erally recognized.

A. J. STEVEN s' VALVE MOTION.

The first notable attempt to overcome
these reputed shortcomings of the link

motion was made by A. J. Stevens, of

the Southern Pacific Company, and is

Illustrated in Fig. 33. This valve gear

was applied to many locomotives by the

inventor, and had a high reputation for

efficiency. The motion was a modifica-

tion of the Hackworth gear, and double

valves were used, with Allen supple-

mentary passages for both admission

and release.

The combined motion of a single ec-

centric and crosshead lever imparts

movement to a sort of wrist plate D,

which actuates two valve stems, one for

each valve. Under this arrangement the

valve opens sharply for admission till

the port is wide open, and in that posi-

tion it remains for an instant and then

closes quickly. It was an ideal valve

motion, performing the functions of

quick opening of port, quick cut-oflf,

protracted release and small compres-
sion, all the movements having been
remarkably rapid.

I believe that had a company, power-
ful enough to push its merits before

railroad officials, taken up this motion in

1883, it would have become the standard

valve motion of nearly all American
railroads.

.American Railway Master Mechanics'

Association. The diagrams, two being

shown on pag'e 199, are probably the

finest ever taken from a locomotive,

and have the clean cut points com-

monly made by the best forms of auto-

matic cut-oflf engines. They are mar-

moted scientific conversation among
mechanical engineers.

Study of the valve motion of loco-

motives impresses us with faith in the

poet's lines that

"There are more things in heaven and
earth

Than are dreamt of in your philos-

ophy."

WILLIAM Wilson's valve motion.

Another very ambitious attempt to

improve the valve motion of locomo-

tives was made in 1885 by William Wil-

son, mechanical superintendent of the

Chicago & Alton Railroad. The motion
shown in Fig. 35 is of the radial gear

type, but the movement of the valve is

taken entirely from a single eccentric,

and its rod fulcrumed so as to produce

an ellipse. In the main, the device con-

sists of the eccentric E, its rod F, the

reversing gear D and the upright actu-

ating rod C, attached to the rock shaft

operating the valve rod. The motion is

taken from the eccentric, to which is

attached the fulcrumed rod, the ful-

crumed bearing A passing over or

through guides in the reversing shaft,

which is supported on the radius bar G
to equalize or correct the inequalities

of the motion caused by the vertical

FIG 85. WILLLAM WILSON'S VALVE MOTION.

velous indicator diagrams, and the en-

gine ought to have done its work with

the smallest possible volume of steam;

but, strange to say, it never did the

work with the same economy of fuel as

link motion engines engaged on the

same service.

This gear called for six eccentrics and

rods, four rocker shafts, two reverse

levers and rods, and two additional

valves, valve seats, valve stems and

stuflSng boxes. The motion produced

very pretty indicator diagrams and pro-

movement of the driving boxes. This

shaft is held in boxes, and is connected

by an arm to the reverse lever, and can

be partly rotated in its bearings by the

movement of the reverse lever. While

the reverse lever is in mid gear the

guides on this shaft stand in a hori-

zontal position, and therefore the ful-

crum of the eccentric lever travels in a

horizontal direction. Any movement of

the reverse lever back or forward

throws the guides on the reversing

shaft out of the horizontal position, and
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at an angle cither one way or the other.

The direction in which it is thrown

controls the direction of the movement
of the engine, and the distance it is

thrown controls the travel of the valve.

The rear end of the eccentric rod has

the same motion as the eccentric, and

the forward end or point B describes

with the motion used nu^re coal doing

certain work than did engines of the

same general dimensions equipped witli

the link motion.

Two years later Mr. Wilson still fur-

ther elaborated his valve gear, but it

did not induce any other person besides

the inventor to use it.

vices prevent wasted ertorl. 1 here

seems to be something very alluring in

the work of attempting to make im-

irovcmcnts on valve motion. It re-

bemblcs the craze for gambling or that

of indulging in stimulants. Among the

men mentioned as working to improve

the valve motion, some were veritable

martyrs to their ambition. One in par-

ticular, who held an excellent position,

became so infatuated in developing

valve motion combinations that he

ruined his usefulness as a railroad ofli-

cial and went to a premature grave pro-

testing against the short-sightedness of

those who had withdrawn their support

of what they called his wild vagaries.

Jty- 4 Loco. Kng,

\nc,. 31. DAVID CI<ARK'S VAI.VK MOTION.

an ellipse whose length corresponds

with tlie throw of the eccentric, and

whose diameter is regulated by the

position of the reverse lever. The

smallest diameter of the ellipse, or that

described when the reverse lever is in

the center notch, must be twice the lap

and lead of the valve.

When the piston of an engine

equipped with this gear is on the dead

center, an imaginary line passing

through the center of the eccentric rod

fulcrum would also pass through the

center of the reversing shaft. There-

fore any movement of the reversing

shaft on its axis would not stir the

eccentric rod, and a constant lead is

maintained, no matter where may be

the point of cut-oflf.

INDICATOR.
DIAGRAMS FROM ENGINE EQUIPPED WITH

CLARK S VALVE MOTION.

The special merits claimed for the

motion are quick opening and closure

of ports, a constant lead, a correct and

equal cut-off, exhaust opening and ex-

haust closure with protracted release

wliile cutting off early.

Indicator diagrams taken from the

motion demonstrated that the claims of

the inventor were well founded, so far

as the distribution of steam was con-

cerned, but the locomotives equipped

strong's locomotive improvements.

About the time that William Wilson

was sacrificing himself upon the valve

motion improvement altar, George S.

Strong, of Philadelphia, made a series

of very persistent attempts to provide a

substitute for the link motion. He tried

several kinds of motion, but finally

settled upon a radial gear of the Hack-

worth order actuating gridiron valves,

its elements being shown in Fig. 37.

His idea was to produce a gear which

under almost all conditions of speed

would give uniformity between boiler

and admission pressure, doing -away

with wire drawing and reducing the

back pressure to the lowest limits. In-

dependently worked valves were used

for admission and exhaust.

A company was formed to put upon

the market locomotives having this

valve gear and other novel features

worked out by Mr. Strong. Two en-

gines were built and did service of an

advertising character on various rail-

roads. No demand arose for that kind

of locomotive.

REJtrVENESCENCE OF THE WALSCHAERT

VALVE MOTION.

During the year 1904 one or two rail-

road companies tried the Walschacrt

valve motion for heavy engines because,

being located outside of the running

gear, it was much more convenient to

reach than link motion. Walschaert

motion immediately became the fashion

and the indications are that it will be

applied to many locomotives in future.

There are several odd forms of valve

motion before the railroad world at

present, but nothing likely to effect a

revolution.

MARTYRS TO VALVE MOTION INVENTING.

As long as inventive ability is active

among us, and opportunities exist for

reducing the volume of steam required

to produce a unit of power in the loco-

motive or other steam engine, there

will be new inventions developed with

the hope of capturing the profits that

ought to be given to those whose de-

New Form of Sleeping Car.

The traveling public have become ac-

customed to call all sleeping cars Pull-

mans, but things will eventually change

in this direction if the American Palace

Car Company's style of sleeper makes

the progress which it seems likely to do.

The new car is practically a chair car

in the daytime, having movable seats

iff. ^ £««v. Eng.

FIG. 36. STRONG V.\LVE GE.\R.

ranged along both sides. As one steps

into the car it has nothing about it to

indicate that it can be used as a sleeper.

The secret of this pleasant daytime

appearance of the car is the fact that all

the beds and bedding are out of sight

beneath the floor. When it is necessary

to make up a section, one or two beds

can be made ready as required. The

first operation is to move the chairs

temporarily out of the way. Then the

porter lifts up a portion of the floor,

which is found to be hinged below the

carpet, and this, when placed vertically

and bolted there, makes one of the up-

right walls of the section; a second

similar "area" lying immediately below

the first is raised up like a trap-door

and makes the second wall of the sec-

. tion.

This raising up of these "floor areas''
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wliicli makes tliciii become partitions,

reveals the presence of a box or well

below the floor, called by the builders

longing to the section are put into the

berth pocket, and any hand baggage be-

longing to the passengers can be stored

Si:CTIl)N 111' CDACll SIKlWIXCaMKTHOD OK I.IKTIN(; HKDS AND STREI,

HKKTU ;roCKKT RHI.OW CAR 1-I,()()K.

a Steel-lined berth pocket, in which the

beds and bedding arc securely packed.

The berths are raised by a very mgen-

ious mechanism, the work being done

by a porter, who applies a long crank

handle socket wrench to the "square"

at the top of a vertical rotating shaft.

At the bottom of this shaft is a sprocket

wheel and chain very similar to that

used on a bicycle.

The rotation of tlie sprocket turns a

large flat wheel below the floor of the

berth pocket, and round this wheel wire

cables are wound which are carried up

over a pulley on each of the walls of

the section, and at the ends of these

cables the berth hangs. Both upper

and lower berths are raised by sepa-

rate mechanisms, but the large flat

wheels, for there are two of them, be-

low the berth pocket, work on the same
shaft. When the berths are raised to

the required height they lock on the

vertical walls, and there is no cliance

of their sliding down.
The lower berth, like the upper one.

is not a sort of couch, but a regular

ventilated spring mattress aflfair, for in

this car chairs are chairs and beds are

beds, and though the internal arrange-

ments of the car may, so to speak, turn

day into night or night into day, there

is no effort made to compel a patron to

sleep on what was once a seat, or to sit

on what was once part of a bed. When
both berths are in place, the chairs be-

there also. A flap which covers the

space between the bottom of the lower

berth and the car floor prevents things

plenty of light. This is true, because,

there being no upper berth shut up on a

slant all day, the windows are con-

structed so as to reach the highest

level, and are so arranged that at

night there is always the upper part of

the window which can be opened or

closed, cleared or shaded at will by the

occupant of the upper berth. There is

thus more ventilation and a greater vol-

ume of free air in this car all the time

than is found in other sleepers. In the

day, wlien the beds are down out of

sight below the closed up floor, a cur-

rent of pure outside air is allowed to

get at the beds all the time. It passes

through dustproof screens, and the beds

get an all day airing, and at night are

sweet and clean, and moreover they

are made up and ready for use the

moment they are wanted.

This company has as yet not become
a victim to the idea tli;it an upper berth

set in place at night is a thing to be

insisted upon at all times. If a passen-

ger pays for one section, he can have

the upper berth pulled up to the level of

a lower, and have the space above him
clear. In any event, there is a greater

distance between upper and lower

berths in this car than usually exists in

ordinary sleepers.

This car would be very convenient

for an invalid, simply because the berth

upon which he may desire to lie can

be placed on the floor level or at any

desired height, and either raised or low-

ered after he is in bed. The lifting

.AMKRICAN r.\I.ACE CAR DAY COACH AND
AND TWO BERTHS

required in the car from falling into

this space.

There are several advantages claimed

for this form of sleeping car construc-

tion by those interested, and there is, of

course, the obvious claim that there is

.Sl,EErEK, .SlIOWIXU ONE BERTH MADE UP
IN SECTION BEVOND.

mechanism contains a locking device

which operates when, the porter with-

draws his wrench. This lock secures

the berth at any desired height. When
in the regular position the berth also

locks against the walls of the section.



M.iy, I oof). RAILWAY AND LOCOMOTIVE ENGINEERING

General Correspondence.
Value of the Brick Arch.

I'.ditor:

The Baltimore Sun of February 27,

1906, contained a news item of a hear-

ing, by a committee of the Maryland

JA-Kislalure, of advocates and oppon-

ents of an "Anti-Smoke" bill, among
the latter being the counsel of the Penn-

sylvania R. R. and Mr. W. W. Atter-

l)iii-y, its general manager, who, in the

course of his remarks in opposition to

the bill, is reported in tlie Sun to have

made the following statement

:

"'The brick arch is the most effective,

lull it so destroys the efficiency of loco-

mutives that we have had to discon-

tinue it. I say that these so-called

^nioke consumers are frauds and am
]iioi)ared to prove it."

Tlie general press is often inaccurate

a^ to technical matters, and it may well

bo that Mr. Atterbury has not been

correctly reported. If, however, the

statement above quoted was made by

liini, it is somewhat difficult to under-

stand upon what grounds he bases the

opinion expressed. The extended use

ol the brick arch on most of the princi-

pal railroad lines of the country would

sccni to indicate that their managers

consider that the efficiency of soft coal

burning locomotives is enhanced by

1I10 use of the brick arch, and when the

same is properly applied and maintained,

this has always been the opinion of the

writer. The matter is suggested in

your columns in the hope of eliciting

an expression of views as to the cor-

rectness of the statement attributed by

the Sun to Mr. Atterbury.

J. Snowden Bell.

New York, N. Y.

took off the dome cap and jammed
down the valve and loosened an oil pipe

near the steam chest and coupled it to

a steam hose in the roundhouse, after

getting both slide valves over the ports,

and blew back a steam pressure into the

dry pipe, then took a torch and felt

around the stand pipe and dry pipe

joint, and the leak at the joint promptly

blew out the torch. The mystery was

solved. The throttle valve was all right.

Leaking Dry Pipe.

Editor:

Your Question and Answer Depart-

ment is always of much interest to me
because of the variety of new matter

which it always contains, and I often

wonder how you manage to answer so

many puzzling questions. A month or so

ago you explained an ingenious method

of testing a leak in a throttle valve or dry

pipe. It was a clever idea to cover the

dry pipe with water and then watch the

cylinder cocks for steam or water. We
had a case exactly similar when we had

steam locomotives on the road, and the

method we adopted involved a little

more work, but was very effective. We
had a bad leak in a throttle reported

time and time again, so after grinding

the throttle valve several times, with

no improvement, we grew desperate,

and an inspiration came to us. We

placed a full set of tires from a six-

wheel switching engine at a cost of

22 gallons of gasoline at 25 $5.50

I machinist, 6 hrs 30 1.80

I machinist helper, 6 hrs 20 1.20

I machinist helper, 6 hrs IS .90

$9.40

This does not include labor stripping

and replacing the parts necessary to do

the work. I do not suppose that 1

/a* <*/.* coMTcr/c-r

rORT.\m,E C.^SOI.INE lURNER I-OR TIRE RKMOVINi;

Due apologies were made to the various

skilled mechanics who had had a turn

at grinding the valve, and the pipes

were taken apart and properly refitted.

W. G. Cyphers.

IntivlnvougJi 77. T. Stuff's. .N'ric York.

Gasoline for Tire Removing.
lulitor:

I have perfected an apparatus for re-

moving and replacing locomotive driv-

ing wheel tires with gasoline, which is

very economical in the use of gasoline

and, I consider, an immense saving of

labor. For instance, I removed and re-

could secure a patent on the apparatus,

as it is only a system of piping. How-
ever, thinking that your readers might

be interested, I send this statement of

cost, and sketch showing the apparatus.

W. T. Foster.

Master Alechanic.

Coftt'rhill. Tciiii.

What Was the Matter?

Editor:

A Schenectady cross compound in

pusher service on a western road had

air pipe from pump broken, so that sep-

arate exhaust could not be operated.
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but engine was continued in service

without giving any trouble, with but

one exception. At a yvater tank at com-
mencement of pusher district the com-

pound got in behind caboose, pushed

slack together in train, and stopped

with throttle open, waiting for engineer

on head end to start.

After about a minute the puslier en-

gineer was surprised to sec caboose

going away from the pusher and leaving

her standing witli throttle open and

her? Can any of your readers throw

any light on the matter? Viking.

Grand Forks, Minn.

Fast Work on an Old Lathe.

Editor:

In your January number of Railway
AND Locomotive Engineering I noticed

an article called "Tire Turning Extraor-

dinary," by George S. Hodgins, the

work being done with a new Niles-

Bement-Pond driving wheel latlie

You will please find enclosed some
cards of an ordinary 79-in. Niles driving

wheel lathe, driven by a 30-h.p. electric

motor, in the shops of the Chicagp,

Rock Island & Pacific at Moline, 111.

The face plate of our machine is fitted

with driving wheel adjustable arms,

constructed to hold tlriving wheel in

lathe, perfectly rigid and close up to

face plate, the distance being about 8

ins. This makes a very solid drive.

This driving wheel driver is the inven-

TIRE TURNING TEST—MADE ON A 1903 NII,ES 69-INCH WHEEL LATHE.
East Moline Shops, Chicago, Rock Island & Pacific Railway, March 6, 1906.
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Diameter and Kind.
FL

Per Min.
Feed

Per Rev.

iHx

IHS

i^x

I X

i^x

iHx

iWx

ij^x

2 ins.
2 ins.
2 ins.
2 ins.

2 ins.

2 ins.

2 ins.

: 2 ins.

: 2 ins.
: 2 ins.

: 2 ins.

: 2 ins.

: 2 ins.

2 ins.
2 ins.
2 ins.

2 ins.

2 ins.

2 ins.
2 ins.

2 ins.

2 ins.

2 ins.

: 2 ins.

: 2 ins.
: 2 ins.

: 2 ins.

: 2 ins.

2 ins.

2 ins.

2 ins.

2 ins.
2 ins.

2 ins.

2 ins.
2 ins.
2 ins.

2 ins.
2 ins.

Z ins.

2 ins.

2 ins.
2 ins.

2 ins.

2 ins.
2 ins.

2 ins.
2 ins.

^tand.^rd 4SU ins
Standard ^sj-| inii.

Standard 481^ ins.

Standard 48)-^ ins.

Standard 48?^ ins.

Standard 48^^ ins.
Standard 48^^ ins.
Standard 48^ ins.

Standard 48Lg ins.

Standard 4^.'-2 ins.

Standard 481^ ins.
Standard 48J4 ins.
Standard 48^^ ins.

Standard 4SI3 ins.
Standard 4SU ins.
Standard 481.J ins.

Standard 48)4 ins.

Midvale
Midvale
Midvale
Midvale
Midvale

58 ins.
=8 ins.

58 ins.

58 ins.

58 ins.

Midvale 58 ins.

Midvale 58 ins.
Midvale 58 ins.
Midvale 58 ins.

Midvale 58 ins.

Midvale 58 ins.

Midvale 58 ins,
Midvale 58 ins.

Midvale
Midvale
Midvale
Midvale

Midvale
Midvale
Midvale
Midvale
Midvale
Midvale
Midvale

Midvale
Midvale
Midvale
Midvale
Midvale
Midvale
Midvale

58 ins.

58 ins.

58 ins.

58 ins.

58 ins.

58 ins.

58 ins.

58 ins.

58 ins,

58 ins.

58 ins.

58 ins.

58 ins.

S8 ins.

58 ins.

58 ins.

58 ins.

58 ins.

Actual weight of scrap taken from tires. 1,665 lbs.

12
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lathe is due to the driver 011 face plate lighting up about six cents an engine.

of lathe; the work is held rigid in the Some months ago Mr. C. F. Richard-

machine and free from chattering. I son, general road foreman of equip-

am of the opinion that an ordinary belt mciit, arranged tn subslilutc wood shav-

driven wliccl Intlif, lilli'd u]) with llicsc iiiRS fnr the kimllrr, .-111(1 nt present all

1
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be had. they could not easily be brought

into play. Resort is usually had to the

backing-out chisel—an ordinary round

nosed chisel blunted in the cutting edge.

If the broken screw is not too tightly

wedged into the hole the mechanic may

succeed in getting the broken part back-

ed out a thread or two, so that a Stilson

wrench or an alligator will take a hold

and complete the process. Again, if the

RAILWAY AND LOCOMOTIVE ENGINEERING

Shop Kinks.

May, 1906.

TWO CHISEIvS MAKE IT MOVE.

broken piece refuses to move, a way out

of the trouble may be found by using two

chisels at once upon the refractory

screw. Of course, two chisels means

two mechanics working in unison and ap-

plying force in the same direction at op-

posite sides of the circular face of the

broken screw, as in the accompanying

illustration. Two hammers working

simultaneously will probably exert a

force much more than twice as great

as one hammer striking single blows,

since in the latter case the impact of

the blow docs not pursue a circular

course, which is necessary to overcome

the retarding influence on the opposite

side of the screw.

The method of removing a broken

screw or plug by drilling and inserting

a square drift is not as well understood

as it might be, and a word of caution

may not be out of place. If a brass plug

is to be removed from an iron or steel

socket the way is easy and clear. Drill

a hole of a size proportionate to the

size of the broken screw, drive in a

square steel drift fairly tight and screw

the stud or plug out with the aid of a

monkey wrench. But if the conditions

are reversed and an iron or steel stud

Editor:

ICnclosed you will iuid a sketch of a

couple of Mr. McAttee's shop kinks.

These kinks are several months old

now, but in the several months of use

here they have demonstrated them-

selves to be worthy of a trial by any

machine man.

The sketch. Fig. I, represents an iron

ring used in chucking cast iron barrels

that are to be cut up for snap rings.

Fig. 2 represents barrel with ring at-

tached.

When a cast iron barrel is chucked

in the lathe by pinching the jaws on the

outside or inside of same without this

ring, the tendency is to spring the bar-

rel out of shape at chuck end, and in so

doing the last two or three inches next

to the chuck will not be round when

taken out of the chuck. Now. if the

ring in question is used, the untrue ring

is a thing of the past.

The barrel is put into lathe as of old,

by catching same with jaws of chuck,

IRON STUD IN BRASS OFTEN BINDS.

is broken off in a piece of brass, care

must be taken not to make the hole in

the stud too large, or if the drift be

driven in too tightly the harder metal

of the stud having only the support of

the soft brass about it, will assume the

shape of the square drift, and, conse-

quently, will not turn in the hole when

a wrench is applied to the drift. Drill

a hole safely small and then drive in a

hard steel drift with sharp corners, or

else partially square the hole with a cape

chisel or file before inserting the drift.

W. L. Calver.

/. R. T. Co.. Neiv York.

TDOI.S USED FOR TIRE TURNING,
EAST MOI.INE, C. R. I. & P.

inside or out, and the opposite end of

same is turned off for about one inch,

just enough to true up or to fit the in-

side of the iron ring. The ring is driven

over the turned end and put into the

lathe, and the jaws put inside of the

barrel, and they can be spread inside of

the barrel as tight as one can pull and

not spring the barrel, as the ring is

wide enough to resist the strain. When
these rings are turned here the barrel

is used up to within Vz in. of the ring,

and the last ring is as true as the center

ones. This not only makes perfect

rings but uses up all the barrel. This

ring is I in. thick and 3 ins. wide, made

of wrought iron.

Fig. 3 represents a pair of tongs used

for picking up work for planers or bor-

ing mills, etc. For lifting cylinder heads

on boring mills it is a preventative for

smashed toes when the tongs are

spread on the outside. For putting

front end rings upon the boring mill

the tongs are turned back to back and

put inside of door opening.

J. W. Percy.

South Tacoma, JVash.

Prevention of Cruelty to Boilers.

Editor:

For some time I have been closely

scanning the columns of Railway and

Locomotive Engineering in hopes of

finding a report of the performance of

the De Glehn compound now in use on

the Pennsylvania road. On account of

FIG. 1. IRON RING. fig. 2. BARREL.

its superior valve motion, fine balancing

and compounding features, which are

carried out with a nicety of detail pe-

culiar to French practice, I look for

this engine to show a high degree of

efficiency in coal economy, speed and

smooth running, as compared with

American machines of the same weight

and dimensions. Please publish a re-

port of tests as soon as available.*

For several years it has been my cus-

tom to make what I term "biennial in-

spection tours," partly for recreation

rnd partly to observe the conditions

and practices on other roads. These

trips have included such roads as the

Lake Shore, Michigan Central, Big

Four, Illinois Central, Burlington,

LTnion Pacific and Southern Pacific.

During this time I have talked with a

great many enginemen. None of them

complained of being underloaded. In-

deed, if asked to express my own opin-

ion. I would feel constrained to say

that, with the exception of a few limited

trains, the general rule seems to be a

100 per cent, engine on a no per cent,

train.

FIG. 3. TONGS FOR PICKING UP WORK.

The paper on care of locomotive

boilers by M. E. Wells, traveling engi-

neer of the Wheeling & Lake Erie—my
old home road, by the way, where I

spent many happy days on the little

Mason bogies, under Master Mechanics

James and Dunbar—struck a responsive

*The Pennsylvania Railroad authorities are not

at present desirous of making any statement for

publication respecting the performance of the De
Glehn compound, as they are still collecting datl

on the subject.

—

Ed.
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chord in my breast, l''.r il llicrc is one

hobby I like to ride better than anotlicr

it is the theme of coal economy and

care of boilers. Mr. Wells' paper has

been furnished to tlie men in pamphlet

form by our company. There is great

interest taken in it, and it is bound to

be productive of great good.

I have long been a self-constituted

agent of the Society for the Prevention

of Cruelty to Boilers, in whicli capacity

I have often deemed it necessary to

climb up on an engine on the clinker pit

and remonstrate with the hostler for

working the injector while the lire was

being knocked out. Luckily for me,

they were always good friends of mine,

and I never got a short answer from

any of thcni. But, to quote a line from

;i wi-ll-kMiiwM parable. "Tlu-y all began

smoke stack and incidentally cooling

him off during its progress. This is a

practice 1 never saw in the East. It

may be necessary, but it is hard on the

boiler.

Hut the worst sin of all i:-, blowing an

engine off, washing her out and tilling

her with cold water, and turning her

out ready for the road in four hours.

To paraphrase a classical English poet:

"Eternal infamy the wretch confound

. Who planted first this vice on Yankee
ground."

A good molto for those contemplat-

ing membership in the S. P. C. B. would

be : If you can't be good to a boiler, be

as good as you can.

The application is this: If you are a

hostler, and get a chance to lill a boiler

before reaching the clinkrr pit. do so.

things gradually drop into the old rut.

1 have often questioned backsliders as

to the reason of their fall from grace.

They have invariably charged it to the

company, advancing such cogent argu-

ments for their position that I have

been unable to successfully combat
them. Let the good work go on.

James II. Davey.

Norfolk, Va.

French 4-6-0 Compound.

The engine shown in our illustration

is one of a series built by the Societe

Alsacicnnc do Constructions Mechan-
iques for the Paris-Orleans Railway.

The first fifteen were constructed in

1903, fifteen in 1905, and fourteen this

year, either built or building. The
whole forty-four arc practically identi-

COMI'Ol'M) TKN-WHEEI. KNC'.INK r,SKI> ox TIIK rARIS-OKI.]:.\NS KAIl.WAV.

with one accord to make e.xcusc." It is

well known that the fire-up man is

ready to eat a hostler that brings an

engine in without the boiler full to the

dome; and where so convenient a place

as the clinker pit? The fire knocker,

too, is usually a big, husky individual

with decided ideas, of his own concern-

ing the use of a blower; so the hostler,

in the interest of peace, discreetly al-

lows these worthies to have their own
way.

Frequently wlicn passing through a

roundhouse I have heard the strenuous

blast of the blower with no apparent

cause visible. Getting up into the cab

to investigate, I would find the boiler-

maker working on the flues, with a

good, stiflf current of cold air on its

way from the fire box door to the

If by any rare chance you get a fire

knocker that is amenable to the voice of

reason, advise him as to the ill efifects of

a blower to the flues and side sheets.

If you are a boilermaker, put oflf work
on a hot fire box as long as you can

and yet get it done in time. It is no

uncommon thing to sec a man work
in a hot fire box that does not go out

for a day or two. The same applies to

boiler washing. Let the boiler cool

oflf five or six hours first, where practi-

cable, and enginemen will rise up and

call them blessed.

During my railroad career I have

been an interested participant in sev-

eral spasmodic coal and boiler revivals.

I liken them to a church revival. They

do lots of good while they last, but

cal, except that the last four are fitted

with piston valves. These engines are

employed for heavy express work, and

can haul a 500-ton train without diffi-

culty at a speed of 50 miles an hour.

There are two high pressure and two
low pressure cylinders, the dimensions

of which are given below. Among the

fittings are two Friedmann injectors, a

Detroit lubricator for the cylinders.

Adams type safetj' valves blowing off

at 225 lbs. per square inch, compressed

air sanding apparatus, and quick action

Westinghouse brakes. One of these

engines was shown at the Liege exhibi-

tion last year and attracted a great deal

of attention from railway men there.

Weight of engine empty, 149,910 lbs.; water in

boiler and fuel in fire box, 14,330 'bs. : weight

of engine ready for the road, 164.240 lbs.;
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weight on the six coupled wheels, 120,148 lbs.;

weight on the truck, 44,092 lbs.; mean diameter

of the boiler, 4 ft. 11 J4 ins.; number of tubes.

Serve make, 139; length of tubes, 14 ft. 5 'ns-I

diameter of tubes, internal, s 9/16 ins.; heat-

ing surface of tubes, 2,403 sq. ft.; heating sur-

face of fire box, 174 sq. ft.; total heating sur-

face, 2,577 sq. ft.; grate area, 33.4 sq. ft; di-

ameter of high pressure cylinders, 14 3/16 ins.

;

should be ample. The greater the depth

of fire box and the wider the water legs,

the more rapid the circulation. This

should be obtained by securing maxi-

mum depth of throat sheet and not by

raising the crown sheet at the expense

of the steam space.

MINNICOGANASHENE ISI,AND, GEORGIAN BAY, ONT.-REACHED BY THE
GRAND TRUNK RAII.WAY.

diameter of low pressure cylinders, 23^ ins.;

stroke of pistons, 253/16 ins.; diameter of

coupled wheels, 6 ft. 13/16 in.; diameter of

truck wheels, 3 ft. l)4 ins.; engine wheel base,

27 ft. J^ in.; length over all of- engine, 38 ft.

2yi ins.; total width of engine, 9 ft. g]/} ins.;

rail gauge, 4 ft. 8^ ins.; weight of tender

empty, 37,478 lbs.; weight of water in tank,

37,478 lbs.; weight of fuel, 11,023 lbs.; weight

of tender ready for the road, 85,979 lbs.; di

ameter of the wheels, 4 ft. }i in.; wheel base

of tender, 10 ft. 5 15/16 ins.; length over all of

tender, 20 ft. ; width of tender, 9 ft. g'/j ins.

Continuing, the speaker said:

"Experience with smoke consumers

and fuel oil has demonstrated the ina-

bility of the ordinary locomotive fire

doubtful if it is possible through natural

circulation under the best possible con-

ditions, to construct a boiler whose fire

box will withstand the heat of perfect

combustion, but when coal is burned in

the ordinary manner the better the cir-

culation, the less the fire box troubles.

It is probable that there is a point be-

yond which the speed of natural circula-

tion cannot be forced and somewhere

below which is the maximum reliable

capacity of the boiler, and so far as the

fire box is concerned it would appear

that forced circulation is very desirable

if it could be made practicable.

The greater the length of fire box the

greater the volume of water required to

pass from the barrel of the boiler into

the water legs, hence the side sheets

and staybolts of a short fire box are less

likely to give trouble than a long one.

The tendency, therefore, should be to-

ward a decided increase in depth of

throat and width of water space and as

a short a fire box as is consistent with

necessary grate area. The result will be

an exceedingly heavy and bulky boiler

at the fire box necessitating the use of a

trailer truck which it is likely will even-

tually have four wheels instead of two.

With reference to flues considerable

observation leads me to believe that a

comparatively wide bridge, say, one inch

or possibly more, is desirable for large

boilers, because of the greater stiffness

of the flue sheet and probably better cir-

culation between flues. But wide spacing

Essentials in Boiler Design.

Some of the results sought for in good

boiler design are reliability and econom-

ical maintenance, and also continuous

development of maximum horse power

efficiency. Mr. D. Van Alstyne, me-

chanical superintendent of the Northern

Pacific, enlarged upon these essentials

in a paper recently read by him before

the North-West Railway Club. He
considered the first of these requisites

to include freedom from cracked sheets,

leaky seams, leaky and broken stay-

bolts and leaky flues. In the develop-

ment of the horse power he admitted

that the performance should be within

the capacity and endurance of the aver-

age fireman, and that the eflort toward

securing efficiency should be to ap-.

proach as nearly as possible that of the

best stationary practice.

Reliability and low cost of maintenance

depend largely on the free circulation

of water around the fire box, and, con-

sequently, the size of the passages from

the barrel of the boiler to the water legs

NOT A RIVER, BUT A CHANNEI, BETWEEN ISLANDS IN THE GEORGIAN BAY, CANADA-
REACHED BY THE GRAND TRUNK RAILWAY.

box to withstand the heat of perfect

combustion, no doubt due to the fact

that natural circulation is unable to sup-

ply the fire box with water rapidly

enough to prevent overheating. It is

does not cure leaky flues, which are the

most difficult boiler trouble to control. I

think it can be satisfactorily shown that

the rolling of a flue into a sheet is a

water tight job to withstand almost any
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degree of heat, provided the flue and flue

sheet can be made to expand and con-

tract together, and, therefore, that when

flues leak the conchtions are such as to

innke llic flue try I'l (x|)and more than

features in good care of boilers are reg-

ular and thorough washing out and blow-

ing off, washing out and filling up with

hot water, uniform boiler feeding and

rivnidaiicc of wnrkiuK injectors as far as

GEORGIAN BAY SCENERY, MORE THAN 30,000 ISI.ANDS ON THAT SHEET OF WATER
REACHED BY THE GRAND TRUNK.

ment will be much larger and heavier

in proportion to the barrel than it is

now.

It is quite likely that it will be neces-

sary to carry the overhanging weight

back of the drivers on a four-wheel

Irailcr truck.

The tendency for road engines, either

freight or passenger, will be to make
il e dead weight due to increased size

oi boilers a larger percentage of the total

weight. This increased dead weight, how-
ever, should not be a matter of concern

so long as it increases the reliability and

efficiency of the boiler. The limiting ca-

pacity of the fireman is sufficient reason

in itself for striving in every way to in-

crease boiler efficiency, either through

better boilers, superheating or com-
pounding.

I think it is not overdrawing it to say

that no heavy road engine should be

built with weight on drivers more than

70 per cent, of the total weight, and the

lower this percentage is the more re-

liable and efl[icient the engine will be, it

being understood, of course, that as

.much of the dead weight as possible is

put into the boiler."

the sheet and in so doing it is com-
pressed and made smaller than the flue

hole in the sheet. The length of flue,

quality of water and coal, method of

firing and working injectors, weather

and severe service all have an influence

on the leakage of flues, and this influence

is, I beheve, exerted chiefly through their

effect on the size of the nozzle. What-
ever causes, therefore, have the greatest

tendency toward reducing the nozzle

would be the most productive of leaky

flues, and these, I believe, to be poor

coal and severe service. The smaller

the nozzle the more severe the blast and
the greater the blow pipe action on the

end of flues, making them hotter than

the sheet which compresses them so that

they are smaller than the sheet when
they cool down. So far as my investiga-

tion goes the great niajority of leaky

flues are below the center line of the

boiler, indicating that the short flames c(

highest temperature enter , the lower
flues. Hence the need for the' greatest

possible depth of fire box below the

flues so that these hottest flames can-

not reach them.

Any other means of keeping the in-

tensest heat away from the flue ends will

have the same good effect on flue leak-

age, and recent experience with a com-
bustion chamber which sets the flue sheet

3 ft. ahead of the throat sheet has shown
a marked decrease in flue leakage. Of
utmost importance, however, is the care
of boilers. The most poorly designed
boiler is made better by more care, while
the best designed boiler will not do well
if neglected, and some of the important

possible when the engine is not work-

ing steam, removal of broken staybolts

promptly, and intelligent expanding of

flues. Water treatment has done much
to reduce boiler troubles but it has its

limitations and in my judgment should

We wish to call our readers' attention

to the fact that the very popular book,

"Examinations for Promotions," by W.
O. Thompson, is now entirely issued

with leather covers, price 75 cents, and
that it will be impossible for us to sup-

ply any other kind. Pleasebear this in

BI^L
'^
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Some Slippery Engines.

The reason why an engine with

smooth driving tires moves at all on

smooth rails is that there is a certain

amount of friction between wheels and

rails. The engine is not only capable of

motion itself but it is able to draw a

train of cars behind it. There was a

time when men believed that a gear

wheel, running in a rack, was necessary

to an engine's progress, but modern
practice has left the rack-rail loco-

motive for use on very steep incline

railways.

A man standing on what schoolboys

call "glare ice" is not able to pull as

much of a load after him as if he were

standing on a gravel walk. The reason

is simply that the friction between his

shoes and the ice is less than between

his shoes and the gravel walk, In like

manner, an engine on a greasy rail is

more likely to slip than when on a

Rood, dry rail or where sand has been

liberally used. In the cases of both

man and engine, the amount of frictiorv

between the surfaces which are in con-

t.'ict plays an important part in prevent-

ing the tendency to slip.

Experiment has demonstrated that

this friction, for any particular kind of

surface, is directly proportional to the

weight of the mriii or the thing that

does the pulling. Jn the case of tlic

locomotive, it has been found that on

dry, clean rails the ma.\imum friction

between rail and wheel may be taken at

i.bout .25 of the weight on the drivers.

That figure is called the coefficient of

friction.

An engine with 100,000 lbs. on the

drivers has a frictional limit of 25,000

lbs., and this is found by multiplying

the weight on the drivers, called the

adhesive weight, by the coefficient of

friction. For that particular adhesive

weight the frictional limit is fixed and

unalterable, and it is not dependent on

the number of driving wheels, nor on
their diameter. An engine with this

weight on its drivers, when standing on

clean, dry rails, can e.xert a drawbar
pull of about 25,000 lbs. In other words,

that ought to be the maximum tractive

power of the engine, and it is one-

quarter of the weight on its drivers.

If, after calculating the tractive power
of this engine by the rule involving the

diameter and stroke of cylinders, mean
effective pressure, and diameter of driv-

ing wheels, we should find that the

tractive effort came out more than

25,000 lbs., we could reasonably con-

clude that the engine would be slip-

pery, and some suitable alteration in

the engine, and consequently in the

factors in the formula, would be neces-

sary. The engine would have to be so

designed as to make its calculated trac-

tive power conform very closely to its

frictional limit. If the calculated trac-

tive effort was found to be too low, the

engine would, of course, not be slip-

pery, but it would not be up to full

efficiency.

That is, roughly speaking, the theory

which guides the designer when con-

sidering tractive effort and weight on
drivers. The number of driving wheels
is a matter of distributing the adhesive

weight so as not to produce excessive

axle or rail loads. The diameter of

driving wheels is almost entirely deter-

mined by the character of the service

for which the engine is intended: large

wheels are used for passenger, and
smaller ones for freight engines.

We do not, of course, know definitely

that the coefficient of friction remains
always the same when the engine is

running, and it is quite safe to assume
that a movin.g engine will encounter
stretches of track where the rails will

not be in exactly the same condition as

that of the clean, dry section for which
we have supposed the coefficient of fric-

tion to stand.

There have been some attempts to

modify the design of engines so as to

make the tractive power developed

when the engine is running the princi-

pal consideration, and not the starting

effort, which latter is generally taken

ns the basis of the best practice. We

will endeavor to i..\plain, briefly, the

method of procedure adopted by the

designers of the old single driver en-

gines formerly used on the Great West-
ern of England; also the famous 8-ft.

singles" designed by Mr. Peter Stir-

ling, of the Great Northern, and the

7 It. ill. single drivers designed by

.\lr. J. Ramsbcittom for the London and

.\'orth-\\'esterii. Two 4-2-0 or "bicycle"

engines used at one time on the Phila-

delphia & Reading were also in the

same class. The designers of these en-

gines reasoned in some such way as

this.

A passenger engine is intended to

have speed; hence its large driving

wheels. It is known that it will be run

probably three-quarters of the time

with the reverse lever notched up to

give steam chest pressure for prob-

ably 25 or 30 per cent, of the stroke.

The cut-off will therefore be short and
the mean effective pressure in the cylin-

ders will be less than when in full gear;

under these conditions, the engine

would be, for say three-quarters of the

time it is in active service, running with

considerably less than its maximum cal-

culated tractive effort; it would not be

slippery, but it would be constantly

worked below its full tractive force.

In order to adjust matters so that

better all-round results may be ob-

tained, the principle of compromise was
introduced, just as it is in a host of

things where good average perform-
ance is desired rather than the extreme
of accuracy. These designers, when
acting with the compromise principle in

view, did not take the maximum trac-

tive effort as found w-ith the mean ef-

fective pressure given by late cut-off.

They calculated the tractive effort as it

would be witli tlie engine notched up:

this was. of course, less than it nor-

mally would be in starting, and this

lesser amount was made to come within

the frictional limit, because the engine

ran that way most of its time on the

road. It is evident that with an engine

thus designed, when the reverse lever is

in the corner, as in making a start, the

mean effective pressure is greatest and
the tractive .effort is the maximum. The
power so applied was, therefore, some-
what greater than one-quarter of the

adhesive weight, and the en.gine slipped

more or less, for the short distance it

was moving before the lever w-as

notched up.

Every designer, of course, does not

do this, but it is possible to produce the

result in the way indicated. The most

successful engines in general service

are those which have not had the ad-

hesive weight reduced to meet the

lesser mean effective pressure in the

cylinders when notched up. This is

probably the reason why traction in-

crcasers have not become more gener-
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ally used. The engine, as usually de-

signed, has a reserve of power, but the

engine which is somewhat slippery at

the start may be fairly satisfactory for

specilic conditions where constant load

and definite schedule form the regular

conditions of the work which the de-

sign is intended to meet.

One of the functions of the traction

increaser is to add to the adhesive

weight at the start, but the usual way
of producing an equivalent result is to

sand the rails at the start, and thus

raise the frictional limit. One of the

objections to this practice is that it

makes the train pull harder. The tend-

ency to slip when starting, possessed

by some large wheel -engines, may have

been introduced purposely as a com-
promise measure with the idea of get-

ting better average results for the

greater part of the engine's service, and
after the engine has got the train under

way.

Thus we see that the so-called slip-

pery big wheel sometimes is the result

of design, and does not necessarily fol-

low from any measure of the diameter,

but the tendency to slip, whether from
bad design or good, old or new, is

caused when the maxinnim tractive ef-

fort exceeds the frictional limit.

Trade Unions.

We have called attention in our pages

from time to time to the need of a

closer relationship between employer
and employee, and while we do not ex-

pect to live to see the dawn of the mil-

lennium, nor shall we in this the twen-

tieth century presume to pray for

miracles, we are nevertheless assured

that there is some real progrpss toward
that brotherhood of humanity of which
the poets have dreamed so long and
sung so beautifully. The successful

combinations of capital have had their

reflex in the successful combinations of

labor, and the result is gradually shap-
ing itself into a livelier feeling of mu-
tual respect. The safeguarding of capi-

tal may loom larger in the world's eyes
than the safeguarding of trades union-
ism, but the latter is the nobler of the

two, and has heroically and successfully

fought its way to a secure vantage
ground, and it has now to be, dealt with
in all industrial undertakings.

Among the men employed on railways,

the Brotherhood of Locomotive Engi-
neers was among the foremost, if not ac-

tually the first organized body of skilled

workmen whose mutual confidence in

each other, and whose continued fidelity

to the principles of union has gradu-
ally brought the organization to a de-

gree of stability and importance that

has never been surpassed. What we
say of the premier organization applies

with equal force to the Brotherhood of

Locomotive I'ircmen. The strength of

these unions is an object lesson to other

societies. They teach self-respect and

self-reliance, and differ from other

trades unions in the fact that they have

never condescended to become the

cat's-paw of designing politicians, nor

have any of the members used the

brotherhoods as a means to political

preferment.

Singleness of purpose in trade union-

ism is its saving feature. Nothing need

ever be lioped for, as springing from
the action of either of the two great

political parties, which might be looked

upon as calculated to improve the con-

dition of the working classes. Success-

ful politicians in America are not in

sympathy with the lowly toiler. As a

rule, such men arc owned absolutely by

wealthy corporate interests, and, with a

blindness singularly fatal to their own
interests, workingnien will not vote to

elect a man of their own order to office.

Workingnien are too easily led by ris-

ing, pretentious legal luminaries who
scoff at the deluded workers behind

their backs.

The recent British elections have per-

haps shown the first signs of a new de-

parture in representative government.
There are now about thirty workingmen
in the Parliament of the United King-
dom, and their conduct will be watched
with interest, and it is to be hoped that

lill will see realized the words of Mr.
George N. Barnes, the accomplished
secretary of the Amalgamated Society

of Engineers, who was recently elected

to Parliament. Speaking of the new
members, he said that "their influence

will be such as to lessen the bitterness

of industrial life and strife, to raise

labor in its own estimation, and give it

a better share in the good things of life

not only without detriment to any one
else but with positive advantage to all

concerned." Here is a programme for

the practical advancement of the work-
ingman which might well be imitated in

other lands.

Sanitation of Passenger Cars.

A rather interesting statement is

credited to Dr. H. M. Bracken, of St.

Paul, in the account given of a meeting
of the American Public Health .\sso-

ciation, held at Boston. Dr. Bracken
believes that the proper sanitation of

railway coaches can be obtained by in-

telligent construction and constant and
thorough care.

In his' experience, however, he has
found ignorance and indifference in the

matter of sanitation to be frequently

manifested by railway surgeons, while

intelligence is generally shown by the

heads of the mechanical departments of

railways.

In this, as in other matters, it ap-

pears to us that historv seems to re-

peat itself. Gunpowder was not diicov-

cred by a military man, nor the tele-

scope by an astronomer, and so it is that

those whose life work i^ concerned with

the promotion of sanitation in all its

forms, have been found to be depend-

ent upon the efforts 01 those in whose
calling sanitary science is an incident

rather than an object.

Among the possible reforms indicated

at this meeting was the one that porters

should not be allowed to brush passen-

gers clothing in the cars, as, by so doing,

the dust was simply removed from one

object and deposited on another, and the

atmosphere was vitiated in the process.

Dr. Bracken suggests that dusting

should be done with a damp cloth.

Plush and velvet upholstery should give

way to leather or open cane seats, and

facility for easy and thorough cleaning

should be a prominent feature of all

passenger car construction. This has

been done in very many instances, and
there is a growing desire to secure ele-

gance of design, combined with the

greatest utility. The union of the two
is possible and always beneficial.

One of the primary requirements, in

all public places as well as in railway

cars, is the prohibition of promiscuous
spitting. Investigation has shown that

tobacco users are by no means the worst

offenders in this respect, and it is sug-

gested that cuspidors should be liberally

provided and notices advising their use

should be posted in the cars. We would
like here to observe that the notice

usually seen regarding spitting almost

invariably winds up with the statement

that some heavy legal penalty may be im-

posed upon the convicted spitter.

The avoidance of a fine or imprison-

ment does not appeal to a great many
people as a good reason for refraining

from the objectionable practice. .\5 a

matter of fact, there are exceedingly

few prosecutions for spitting and the

recor<ls show still less where the legal

penalty has been imposed. It is right

and proper to have the strong arm of

the law on the side of health and good
behavior, but it seems to us that if no-
tices were conspicuously displayed set-

ting forth the desirability and the rea-

sons for this sanitary- observance, the

appeal would be far stronger than where
the practically unenforced penalty of the

law alone confronts the offender. No-
tices containing the direct and personal

appeal so often found in good advertise-

ments would be likely to produce re-

sults, and the educational value of a few
well chosen words would be of the high-

est. The average man can be made to

respond where good, plain common
sense backs up his acceptance of a rule,

especially if it calls attention to the

where and how of its observance. '"Thou

shalt not" comei from a time when blind

obedience was exacted under penalty
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rather than as now, when intelligent co-

operation is rightly insisted upon as a

duty.

Change in Per Diem Charge.

A revision of some of the per diem

rules of freight car interchange was re-

cently made by the American Railway

Association, the form of procedure be-

ing to submit the proposed amendments

to a letter ballot. Per diem rule No. I

has been altered so that the daily rental

for the use of foreign cars on any road

has been increased from 20 to 25 cents

per day. The penalty rate, contained in

rule No. 3, has been reduced from 80

to 75 cents per day. This penalty charge

is made in addition to per diem rate

and is levied on railroad companies fail-

ing to unload cars within the prescribed

time.

There was also another amendment to

per diem rule No. 3 which read that if

a car is held by a road, the aggregate

mileage of which is 2,000 miles or over,

the penalty rate shall commence twenty

days after the date of such notice. This

amendment, although it received the ap-

proval of a numerical majority, w.is,

nevertheless, rejected, as under the by-

laws of the association it is necessary for

any amendment to receive such a ma-

jority as will carry with it the repre-

sentation of the preponderance of the

cars owned. The membership of the as-

sociation is 304, and the cars owned or

controlled by members amount to 1,874,-

100. The majority requisite for approval

in this case was 153, and that number
would have represented the control of

1,249.400 cars. The use of form N,

penalty notice, was approved by the as-

sociation. These changes take effect

July I. ipo6.

San Francisco.

The appalling calamity that has fallen

upon the city of San Francisco casts the

gloom of sorrow over the entire coun-

try, and the generous outburst of ready

sympathy fnanifested by the American
nation is another fine proof of how
closely knit together the people are in

the bonds of common fellowship.

While the cloud ol misfortune was dark

bej'ond a parallel in modern times, the

star of hope, brightened by the tender

hand of sweet charity and willing help-

fulness, shone out full of promise for

the distressed.

The call of the stricken city for tents,

bedding, and bread was responded to

with a degree of alacrity that would
have been impossible in any other age.

The electric telegraph had no sooner
thrilled the world with the terrible

story of the earthquake's ruin than the

wheels of a thousand locomotives were
hastening to the relief of the homeless
people. The noble engine was never
put to a grander use, and it is a matter

ol pride and satislactiou to feci and

know that man's ingenuity in harness-

ing the forces of nature, as e.xemplified

in the steam engine, was so swiftly used

in alleviating the sufferings incident to

the most terrible disaster that has, in

many centuries, fallen to the lot of a

magnificent city.

Notices in Railway Cars.

The new "tube" railway, as they call

their underground means of travel in

London, run? from the Waterloo sta-

tion to Baker street, the latter being the

cue on which Slierlock Holmes is sup-

posed to live. This new "tube" is gen-

erally spoken of as the "Bakerloo," and

the London Chronicle calls attention to

a curious notice to passengers which,

at least a short time ago, was to be

seen in the coaches.

Most railway by-!av/s are couched in

language painfully obscure, but there

is no obscurity about the rules which

govern the new "Bakerloo." One of

these reads: "No person shall wilfully,

wantonly or maliciously break, cut,

scratch, tear, soil, deface, damage, or

remove any carriage using the railway."

That particularly covers every frame of

mind in which any passenger might be

tempted to do anything whatever det-

rimental of the company's property,

says the Chronicle. If there is a fault

about the language it is that of super-

abundance. One has heard of coaches

and trucks being lost on ordinary rail-

ways, but the person who can quietly

remove a carriage from a "tube" and

apply it to his own purposes surely

deserves to be allowed to keep it.

Locomotive Trials.

Some comprehensive experiments have

recently been carried out on the line

from Breslau to Sommerfeld, in Ger-

many, with a new type of locomotive

express engine, designed by Mr. Garbe,

of Berlin, using strongly superheated

steam, for which purpose a special sys-

tem of tubular apparatus is made use of.

The boilers are larger than the present

ones, the driving wheels have a diameter

of 6.88 ft., and the cylinder is 21.64 'ns.

in diameter. With a train of 36 axles

a speed of 68.34 miles per hour was read-

ily attained, and in places at the rate of

72 miles. These experiments, which

were witnessed by a representative of the

government and by many engineering

experts, have evoked much interest in

railway circles.

Book Notices.

Eminent Engineers. By Dwight God-
dard. Published by the Derry-Col-

lard Company, New York. Tgo6.

Price, $1.50.

This is a reference work of 280 pages,

and contains brief, interesting biog-

raphies of thirty-two eminent inventors

and engineers who did much to further

the progress of the mechanical arts.

The author in his selection of names
has endeavored to include men of

action in the busy world, those who
accomplished something of importance

in the development and application of,

power and machinery. The table of

contents shows the names of sixteen

noted .•\mericans and also sixteen Brit-

ish and continental workers in the same
great field.

Mr. Goddard has spent a large

amount of time in the selection of the

engineers to be represented, as well as

the matter concerning them. Unimpor-
tant details have been omitted, and

only the facts of general interest have

been given. Many of the portraits used

as illustrations are rare and were ob-

tained from interesting sources, all of

which goes to make the book of value

to every one who is at all interested in

the progress of mechanics. The book
is well printed on good paper and
bound in a very substantial manner.

We are very sure it will prove interest-

ing to our readers.

Valve Gears for Steam Engines. By
Cecil H. Peabody. Second edition,

revised. Published by John Wiley &
Sons, New York. 1906. Price, $2.50.

This book contains 142 pages, with

index, and has thirty-two plate engrav-

ings inserted at the back, printed and
bound in such a way that any plate can

be got at by the reader and held so

that it can be seen at a glance, without

the necessity of turning over the pages

of the book. The author is professor

of naval architecture and marine engi-

neering in the Massachusetts Institute

of Technology, and he tells us that his

book is intended to give instruction to

engineering students on the theory and
practice of designing valve gears for

steam engines.

Graphic methods are used through-
out the book, both for demonstration
of principles and for design, but in the

appendix the analytical method is fol-

lowed. In dealing with radial valve

gears, of which the Walschaert is an
example, the underlying principles of

such gears are pointed out, and several

forms are illustrated.

The book has six chapters, an ap-

pendix, and a good alphabetical index.

The first chapter deals with the plain

slide valve; the second, with shifting

eccentrics; the third, with link motions;
the fourth, with radial valve gears; the
fifth, with double valve gears'; and the

sixth, with drop cut-off valve gears.

The author is careful to say that while

his work is intended as a valuable as-

sistance to the student of this impor-
tant subject, facility of design is to be
obtained through experience only.
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Electric Locomotive, N. Y., N. H. & H.

The New York, New Haven & Hart-

ford Railroad contemplate the electrical

oper;itioii of their main line between

New York City and Stamford, Conn., a

distance of over 33 miles. That portion

of the road which lies between the Grand
Central Station and Woodlawn, N. Y.,

uses the tracks of the New York Cen-

tral and is a portion of the electrical

zone of that company within which the

direct-current third-rail system is being

installed. Between Woodlawn and
Stamford the road is being equipped with

the Wcstinghouse single phase, alter-

nating current system, and the trains

will be operated by electric locomotives

which take alternating current from the

overhead trolley line. The power sta-

tion of the New Haven Company will

be located at Riverside, Conn., three

miles from Stamford. The overhead

construction will be supported from steel

bridges placed every 300 ft., and which

will normally span from four to six

tracks, though on certain portions of the

road longer bridges will be employed.

Every two miles the bridges will be

made of a specially heavy construction,

forming an anchor bridge to make the

overhead structure even more secure.

The trolley wires will be hung from
steel messenger cables which, in turn,

will be supported by heavy insulators

mounted upon the steel bridges.

Thirty-five locomotives are to be fur-

nished by the Wcstinghouse Company,
suitable for operation on the direct cur-

rent division between the Grand Cen-

tral Station and Woodlawn, and on the

alternating current portion of the line

between Woodlawn and Stamford. One
locomotive has already been constructed

and the results have been satisfactory.

The frame, trucks and cab of the locomo-

tive were built at the Baldwin Locomo-
tive Works, according to designs de-

veloped with the co-operation of the

New Haven Railroad and the Westing-

house Electric & Mfg. Companies.

The frame of the locomotive is of the

rigid type with side pieces made of steel

channels, to which are bolted and riveted

other steel channels placed transverse-

ly, two over each truck, forming tran-

soms for the transmission of the weight

to the center plates. These channels prac-

tically form what would be body bolsters

for a car. The frame is still further

strengthened and secured by diagonal

plate braces. As the entire space be-

tween the wheels is occupied by the mo-
tors, it was impossible to transmit the

drawbar pull through the center line of

the locomotive; so the entire strain is

carried by the strong plate girders which
make up the locomotive frame. A
Westinghouse friction draft gear is

mounted directly underneath the box
girder at each end and is applied to two
steel bumpers laid horizontally between

vertical gusset plates on the ends of the

.side channels.

The running gear consists of two

trucks, each mounted on four 62-in. driv-

nig wheels. The trucks have side frames

of forged steel to which are bolted and

riveted pressed steel bolsters which car-

ry the center plates. A very strong

construction is secured without excess-

ive weight by the use of bolsters 30 ins,

wide at the center plate and extended to

nearly double that width at the ends

v.hich are bolted to the side frames.

Center pins 18 ins. in diameter transmit

the tractive effort to the frame. They
are well lubricated to permit free mo-
tion on curves. The distance between
truck cenfers is 14 ft. 6 ins.

The cab is formed of sheet steel

collect alternating current from the high

potential overhead trolley line, the loco-

motive is equipped with two panta-

graph type, bow trolliys, shown in our

illustration of the N. Y., N. H. & H.
locomotive. Each of these has a capac-

ity sufficient to carry the total current

required by the locomotive under aver-

age conditions. Two are provided to in-

sure reserve capacity.

With controllers as ordinarily made, it

is usual railway practice to pass from the

series to the multiple position without an
efficient intermediate running speed.

With the New Haven equipments, how-
ever, the type of motor used permits an

almost indefinite shunting of the field

without impairment of commutation or
operation, and higher speeds are pro-

NEW YORK. NKW U-Wl-.N .V H.\RTliiKIi i:i,i:C"lKIC I.' >Ci iMcjTlVE.

mounted on a framework of Z-bars

which supports the walls and roof. Win-
dows are provided at each end, giving

an outlook on both sides and in front

of the locomotive; and the driver is so

close to the front that he can see the

track a very few feet ahead.

On the direct current part of the line

current is taken from the third rail sys-

tem by eight collecting shoes, four on
each side of the locomotive, arranged

in pairs of two each. There are two
pairs on each side, one at each end, for

the purpose of bridging such gaps as

may occur in the third rail system. The
direct current contact shoes are designed

to work on two forms of third rail, one
in which the shoe runs under the rail,

and the other on top of the rail. To

\ ided by shunting the fields before pass-

ing into multiple. In this way several

efficient running points are obtained be-

tween the series and multiple positions

of the controller handle.

The auxiliary equipment includes a

steam generator to supply heat to the
railway coaches in cold weather; a
complete air brake equipment, signal

apparatus, automatic bell ringers, whis-
tles, sanding apparatus, etc.

The New Haven locomotive measures
36 ft. 4 ins. over the bumpers and
weighs, approximately, 85 tons. It is

capable of handling a 200 ton train in

local service on a schedule speed of 26
miles per hour, with stops averaging
about 2 miles apart—making in such
service, a maximum speed of about 45
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miles per hour. It can also handle a

250 ton train on through service with a

maximum speed of about 60 miles pir

hour. With heavier trains it is planned

to couple two or more locomotives to-

gether and operate them in multiple.

Carrying a Tool to the Work.

There is an old saying that if the

mountain will not ronic to Ma-
homet, then Mahomet must go to

the mountain, and a modern paral-

lel to this may be found in the

volts can be used. There is also a small

amount of field resistance which gives

a considerable range of speed. This may
not be a particularly economical way of

utilizing electrical power, but the reduc-

tion in the time lost between the erect-

ing shop and machine shop in calipering

holes for bolts is so great that the total

cost of turning bolts has been reduced

about 40 per cent.

There is a combined clutch and brake

provided with the handle, convenient to

the n'perator. so that when the clutch is

thrown out, the brake is applied, stop-

PORT.\l!l,E, EIvKCTKICVl.I.V DRIVKN BOI.T LATHE.

reversal of the usual method of bringing

work to a machine by the bringing of a

machine to the work. Among the many
interesting things which are to be seen

in the Columbus (Ohio) shops of the

Pennsylvania Lines is an unpretentious

lathe which is capable of being moved
from place to place as occasion requires,

and it always does business in the vicinity

of the engine to be served.

This forms a very good example of the

effect which may be, and has been, pro-

duced in many modern railway repair

plants by the advent of electricity as the

form in which power can be very satis-

factorily used. Electricity in the shop has

made this simple but effective arrange-

ment possible, and Mr. W. S. Miller,

the master mechanic in charge, has not

been slow to appreciate the possibilities

which the separate electric drive offers.

This example, as one of inany that might

be given, is selected as a typical case,

and we are indebted to Mr. D. F. Craw-

ford, general superintendent of motive

power for lines west, for the information.

Our illustration shows the application

of a small motor to an ordinary 16 in.

Putnam lathe. The switchboard is not

shown, but the arrangement of the

switches is such that either 120 or 240

ping the lathe spindle, but allowing the

motor to run. The lathe is provided

with two hooks by which it can be pick-

ed up by one of the overhead cranes in

the erecting shop and placed at whichev-

er engine requires bolts to be fitted. The
necessary number of plugs are provided

so that the electric cable may be at-

tached by simply pushing the connec-

tion on the end, into a device somewhat
similar to an automobile receptacle. A
similar arrangement is provided on the

lathe. The speed range is not sufficient

to suit the possible range of work in-

dicated by the entire swing of the lathe,

but inasmuch as the bolts turned run

only from J4 to 2 ins., the results are

said by the company's officials to have

been entirely satisfactory.

Canadian Railways.

According to the Toronto Globe.

Canada possessed in 1861 but 1.880 miles

of railways, with a capital of $38,280,000.

These lines carried 1,825.000 passengers,

handled 1,459,446 tons of freight, and

earned a net sum of $1,050,000, the aggre-

gate being $6,725,000. On June 30 last

there were 20,601 miles of completed rail-

ways in the Dominion, besides3,632 miles

of sidings. The capital amounted to

$1,247,670,000; there were 25,288,723 pas-

sengers carried, and the freight traffic

amounted to 50,893,957 tons. The close

of the last fiscal year witnessed the com-

pletion of 793 miles of electric railway,

and there were 203.467,317 passengers

and 510,350 tons of freight carried on

these electric roads.

Simple, Modest Door Closer.

When you open a door which has on

it one of those pneumatic door closing

devices, you really do more than simply

open the door. As you push it ajar and

shove it back to its full extent, you have

really expended enough energy not

only to open it wide but to close it as-

well, and at the same time to overcome

all the internal friction of the device

itself which is developed in both move-

ments. Further than this, some of the

devices compel you to give up, in the

one operation of going through, enough

energy to permit the door closer to do

some fancy work with the stored up

energy.

Have you not sometimes pushed a

door open against the heavy resistance

of the automatic closer, only to find

that the door swept back through all

but about two inches of its stroke at

full speed, and then slowed down,

stopped, hesitated, and then noiselessly

sneaked shut without even clicking the

latch? All this takes energy, and you,

gentle reader, are the energy-supplier

for the fancy stunt door closer.

Our illustration, takes from the pages

of the Blacksmith and Wheelwright,

shows an easily inade gate or swing

door closer which does not stall a ro-

bust man on the threshold. It consists

of two pieces of round iron twisted

about each other twice, with the ends

flattened so as to be screwed to the

•door or gate and the door post.

The operation of opening, causes

the worm to turn (if you will

(GRAVITY CLO.SING DUOR HINGE.

allow the expression), and the door is

slightly raised in consequence. You wilt

hardly notice the work you are thus

doing, because you are at the long end

of a lever, and this device has nothing

up its sleeve. The weight of the door

acting on the spiral hinge swings the

door shut again, and there you are, or

rather there the door is, and when the

thing is worn out it is cheap enough to-

replace without your having to sell out

all vou have at a loss.
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Value of Reading.

Herschell, the eminent astronomer,

who was acciibtomed to make use of ac-

curate knowledge, said; "Were 1 to

pray for a taste which should sfand me

in good stead under every variety of cir-

cumstances and be a source of happiness

and cheerfulness to me during life, it

would be a taste for reading." He spoke

wisely, and had he lived in our day, he

would have seen how easily the desire

for reading can be gratified, how the

garnered wisdom of the ages, as crys-

tallized in the printed page, is within the

reach of the humblest. He also would

have seen the growing necessity for

reading in order that one may not only

keep abreast of the times, but also con-

tinue to be instructed in the new and

cqinplex changes that occur in every de-

partment of human endeavor. In no

sphere of industrial activity is this more

true than in that of railroading. Our
correspondence schjol aims at keeping

our readers instructed in all that, is new

in construction, as well as all that is put

to new uses. In the lesson this month

we present in brief form the details of the

lubricator and its attachments with the

assurance that the questions and answers

will receive the careful attention of our

readers.

Second Series of Questions.

61. Describe the manner in which a

sight feed lubricator operates.

A.—Sight feed lubricators operate on

the hydrostatic principle. In other

words, the lubricator depends on the ac-

tion of natural laws which have to be

complied with or failure is the result.

The positive steam pressure in the lu-

bricator and pipes Veing the same as the

back pressure, these soon neutralize

each other and this leaves the positive

pressure of the column of water extend-

ing through the pipe leading from the

condenser, the condenser itself, and the

part of the pipe above it: against this

is opposed the back pressure of the col-

umn of water in the sight feed glass. As

the latter is much less than the positive

pressure, the drops of oil are forced

through the nozzle.

62. How should a lubricator be shut

off before filling?

A.—The feed valves should be shut

off first, the water valves next and the

steam valves last.

63. Will any bad results ensue from

filling a lubricator full with cold' oil?

A.—Yes: if the lubricator is not pro-

vided with an e.xpansion chamber. Oil

expands about '/$ in volume v/hiie being

heated, from about 70 degrees to the

temperature of steam at 200 lbs. pres-

sure, which is 387.7 degrees F.

64. Which is the better practice, to

close the feed valves or water valve while

waiting on sidings, etc.?

A.—The better practice is to close the

water valve instead of the regulating

valve while waiting on side tracks, or

while waiting for orders. By so doing

the hydrostatic pressure is cut off from

the body of the lubricator and the pres-

sure within the body of the lubricator

equalizes with that in the feed glass

chamber. Then, by opening the water

valve, the feeds will start off at the same

number of drops per minute as original-

ly, as the adjustment has not been inter-

fered with. It is not generally under-

stood that if it becomes necessary to do

any switching or if .the engineer wishes

for any reason to feed less oil. he can

slow down the number of drops per min-

ute by simply throttling the water valve.

This will give the same efTect as adjust-

ing the feeds to a slower rate. The only

objection that can be made to closing

the water valve in these cases is that the

air pump does not receive oil while the

water valve is thus closed.

65. In what order should valves on lu-

bricator be opened?

\.—First, the steam valve. Next, the

water valve. Last, the regulating stems.

Under no circumstances should the wa-

ter valve be opened first.

66. Does the draft from the open ca^

window affect the working of the lubri-

cators? Why?
A.—It did with the old tubular glass

type of lubricator. The draft blowing

on the lower feed arm congealed the oil

to such an extent that it affected the rate

of feed, but with the newer type of lubri-

cator, such as the Detroit No. 21. the

feed chamber is within the body, and the

feeds are not affected by any drafts or

change of temperature.

67. What else might cause irregularity

of the feed?

A.—There are three conditions. First,

if the engineer should throttle the

steam to the lubricator down to that

point where it becomes wire-drawn, the

combined steam chest pressures would

overcome the lubricator pressure and the

feed would slow down. Second, if sed-

iment should gather in the water pas-

sage to such an extent that the open-

ings would be closed up. this condition

would be similar to throttling the water

vaivs and would reduce the number of

drops per minute. Third, when the

opening through the small choke in the

automatic steam chest plug becomes en-

larged beyond 7/64 in. the rate of feed

will vary. The same will happen when

the opening through the chokes at the

lubricator end of the oil pipe in some

types of lubricators becomes enlarged.

68. If the lubricator feeds faster when

the throttle is closed than open, where

is the trouble?

A.—In the chokes. [In this connec-

tion the reader is referred to some re-

marks on automatic steam chest plugs

and valves which are to be found on

page 12 of the pamphlet issued by the

Detroit Lubricator Company, Hodges

Building, Detroit, Mich., a copy of which

may be obtained by direct application

to the company.

—

Ed.]

69. If the sight feeds get stopped up,

how should they be cleaned?

A.—This question has reference to lu-

bricators while in service filled or partly

filled with oil. Cleaning can be accom-

plished by either of the following meth-

ods: First, open the feed regulating

valve wide to the feed in question and

open the sight feed drain stem. The

result will be a lessened pressure in the

sight feed chamber which will force the

clogging matter out of the cone. If the

obstruction is too great to be forced

out in this way try closing the other

regulating feed stems and also the water

valve. Open the drain valve to the body

of the lubricator. This will allow the

pressure to escape through the body of

the lubricator and at the same time the

steam pressure will blow down through

the feed cone and will dislodge the ob-

struction and force it into the body of

the lubricator. ^
70. How should the choke plugs be

cleaned?

A.—Take them out and examine them.

Run a small wire through the opening.

They should be renewed when the open-

ing is 7/64 in. in diameter.

71. Can you explain the use of the

equalizing pipe?

A.—The main object of the equalizing

tubes is to overcome the back pressure

from the steam chest. .\t the same time

it furnishes condensation to the sight

feed chambers. By the use of these

tubes the same pressure exists on top of

the water in the sight feed chamber as

on the surface of the water in the con-

denser and this steadies the feed.

72. What will be the effect if an equal-

izing pipe were broken off or became

very loose?
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A.—This has no application to the No.

21 Detroit lubricator buUseye type, as

the equalizing tubes are drilled through

the metal. In the old style of lubrica-

tors, the water of condensation would
escape in case the equalizing tubes were

broken or became very loose.

73. How can it be known whether the

equalizing tubes are stopped up?

A.—When it occurs in certain types ol

lubricators the feeds become unbalanced.

It cannot happen to Detroit No. 21 lu-

bricators.

74. Can you explain why, when engine

is being worked slowly, with full throt-

tle, the valves become dry and the lever

jumps when the lubricator is apparently

feeding properly?

A.—There are several reasons, espe-

cially with lubricators having the chokes

at the lubricator end of the tallow pipe.

There may be traps in the tallow pipes

in which the oil will accumulate to a

greater or less extent, instead of going

to the cylinders. The tallow pipes

should always have a gradual descent

from the lubricator to the steam chest.

Another cause is that too small a steam
pipe is used to connect the boiler with

the lubricator, or steam may be taken

from a fountain which has not a large

enough connection with the boiler to

supply all the demands made on it.

Then, again, the lubricator may be prop-

erly installed and the engineer may cause

this trouble by throttling the steam to

the lubricator.

75. What would vou do under these

circumstances?

A.—Supply the correct conditions.

76. How many drops in a pint of valve

oil fed through a lubricator?

(^
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A.— It is impossible to state any abso-

lutely definite number of drops in a pint

of valve oil. There are so many condi-

tions which affect the number, such as

the density of the oil, the temperature
of the oil, the rate of feed, viscosity of

oil, size of nozzle, etc. Tests have been
made which indicate that there are in

the neighborhood of 6.000 drops in a pint

of oil; others give 6.600 drops, and this

may be taken as a fair basis for answer-

ing the following questions.

77. Assuming that five drops per min-

ute are fed to each of two valves

and a drop per minute to the pump,

how many hours would be required to

feed a pint of valve oil?

A.—There would be eleven drops per

©
P )I0

^

©

®l ®
10'

o(w)

minute leaving the lubricator under these

conditions, and assuming that there are

6,600 drops in a pint of oil, the pint of

oil would last for 600 minutes, or 10

hours.

78. Assuming that the engine is run

20 miles per hour, how many miles per

pint would be run?

A.— If a pint of oil lasts 10 hours and

an engine runs 20 miles per hour steadily

it will be able to run 200 miles on the

pint of oil.

79. How many drops per minute should

ordinarily be used?

. A.—This depends on the style of en-

gine and the character of the service

being performed and may diflfer on dif-

ferent roads.

Calculations for Railway Men.

BY KRED H. COLVIN.

Before going any further with these

problems it will be well to go back to

the foundation of all things mechanical,

the "lever."

While the wheel and the screw and the

wedge are also supposed to be at the

bottom of things, the wheel is really a

continuous lever, as we shall see later,

and the wedge does not apply in railroad

work nearly as much as in machines for

metal working and similar uses. Car
replacers may be called an application

of the wedge, but it is a case where
the wedge remains stationary and the

load moves itself up on it. Then there

are driving box and other wedges, but

these are for adjustment and not a means
of applying power.

The most familiar form of lever is

probably the crowbar, but we also

have the reverse lever, throttle lever,

equalizing lever, whistle lever, and

no end of them, in addition to

the driving wheel itself, which* we
will look into a little later, to say

nothing of the question of brake lever-

age, which is always with us. Then, too,

1 hope to show a short cut in the ques-

tion of lever figuring which does not

seem to be generally known, although it

is not new or original.

Levers are divided into three classes

as follows:

First—Where fulcrum is between the

load or weight and the power.

Second—Where weight or load is be-

tween the fulcrum and the power.

Third—Where power is between the

fulcrum and the weight or load.

These are shown in the diagrams

which accompany this article, the top

row being first class, next row second

class and bottom row third class, as

marked at the left.

The fulcrum is the point where the

lever bears on its pivot and is shown
by the small triangles and marked F.

Power, or force applied, is marked P,

and the load or weight W. The distances

are shown in inches so as to get some-

thing we can figure on and the weights

and power or force are indicated in

pounds by the figures shown.

A crowbar is a lever of the first class,

a reverse lever is of the second class,

and a ball and weight safety valve is of

the third class, if we consider the steam

as the force or power, and this comes
pretty close to being the facts of the

case.

Beginning at the left, in the levers of

the first class we find a very simple case,

T
10'

IS

lOl^

jd^

t to-

16

iO(.W

where there are 5 ins. on each side of

the fulcrum and it is very clear that a

10 lb. weight on each end will just bal-

ance. In other words, a force of 10 lbs.

.will hold up a weight of 10 lbs. at the

other end.

Taking the next figure, we find the

force P at the same distance from the

fulcrum, but the weight moved to a dis-
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tance of 10 ins. It is then very clear that

the 10 lb. force will only support S lbs.

at J-K because it is working at a disad-

vantage. Or, as some say, the "load

arm" is twice the length of the "power
arm," and it will take twice the force

to support it. The third figure sliows

this reversed and the advantage on the

side of the "power arm," so that S lbs.

will support a weight of 10 lbs. at the

other end.

So far, tlll^ lias been very plain, and,

perhaps, a little prosy, but when we come
to levers of the second and third class it

is a little different and it is also

more interesting when we can ap-

ply these principles to things that we
handle every day on the road or in the

shop. This will have to come later.

All of these can be studied out by care-

ful thinking and taking care not to get

mixed, but it is much easier if we fix

the little rule or law which governs all

levers, firmly in our minds. Then we
never run into a snag and can always

tackle anything in the way of levers with

certainty.

It has been found that if we multiply

the length of the "power arm" by the

power applied and divide this by the

length of the "weight arm" or "load

arm," we have the weight that can be

supported. The only thing to be care-

ful about is to be sure and get the cor-

rect arms in each case, and to help this

we call the fulcrum F, the power P, and

the weight IF.

Then as the length of the power arm
multiplied by the power applied must
always equal the length of the weight
arm multiplied by the weight lifted, or

supported, we can always find out very
easily just what we want to know.

In the first figure we have P X F, or
simply P F =^ F W, which in figures gives

10 X 5 = 5 X 10. or 50 in both cases.

Applying this to case three, and we have

S X 10^ S X 10, or we can say power
arm times power equals 50, and this di-

vided by weight arm, or 5, equals 10. as

the weight that can be supported.

The first case of the second class

shows the weight and power both ap-

plied at the same point, but in opposite

directions, and it is. of course, evident

that they must be equal. The next case,

however, is a little more puzzling, and
here is where we might make a mistake

about the proper or real length of the

power arm.

But the rule helps us out. and we say

F JV = F P, or S X 15 = 75, and as the

length of the power arm is F P, or the

whole 15 ins., we divide 75 by 15 and find

that 5 lbs. will support the load in this

case. Shifting the weight to the point

shown in the next figure, the last of the

second class examples, we have F W^
10 X IS, or ISO. and dividing this by F P,

or IS, we have 10 as the force necessary

to support the load of 15 lbs. applied, as

shown. In levers of this class the pow-
er arm always has the advantage of be-

ing longer than the weight arm. Com-
ing to the third class, we have the same
condition for the first figure as in the

second class of levers, but get down to

business in the second example. In

this class the power arm is always at

a disadvantage, as will be seen.

The weight arm is always /" IV, and in

this case is X 10, or 150, while the pow-
er arm is only 5, so we divide 150 by 5

and get 30 lbs. as the force required in

this case. In other words, the power is

at such a disadvantage that the power
must be three limes the weight sup-

ported.

In the next and last example we move
the power arm out to a point 10 ins.

from the fulcrum and then have the

same weight conditions as before, but a

power arm 10 ins. long instead of 5,

so we divide 150 by 10 and get 15 lbs.

as the force required. This is just half

that required in the last example, and we
see the advantage of keeping the power
arm as long as we can, but there are

limiting conditions that we will come to

later.

Questions Answered

POSITION OF WAY CARS.

(39^ Loco Engineer, Vancouver, B. C,
writes :

I. Please let me have your opinion

as to where would be the best place to

put way cars in a train when handling

trains over a hilly division. A.—If you
put way cars at the front of the train

it is perhaps more convenient for the

engine and crew, in case they have to be

set out on a side track. When they are

put at the back of train it is more con-

venient for the conductor, as it lets the

train pull farther ahead and brings him
and the station agent together without

his having to walk the whole length of

the train. The hilly division does not

make much difference, because all sta-

tions are not in hollows, and all are not

on high points.

2. Where are way cars usually

placed on the genera! run of roads? A.

—They are usually placed at the rear end

of trains.

o\t;r-port in Richmond valve.

(40) Turcotte, Montreal, writes:

Regarding the low pressure slide valve

of the Richmond Crossover Compound, '

I maintain that the slide valve doubles

the port opening release, by the port

around the valve. Other people say I

am wrong; they hold that it only doubles

the port at admission, and it has been

left for you to decide. A.—The valve

used on the Richmond compound is a

modified Allen valve, and its modifica-

tion by the designer, who called it a

"double ported" valve, was to do what
the ordinary Allen valve did not do. The
valve port, or over port, in the Rich-

mond valve is used as an exhaust as well

as an admission passage. The time

when the opening for the exhaust needs

to be most efficient is at the beginning

of the exhaust period. The auxiliary

valve port acts as an exhaust port only

during the first portion of the exhaust

period. When the main exhaust pas-

sage becomes sufficiently open, the sup-

plemental passage closes, and it after-

wards becomes temporarily an admis-

sion-passage.

DOUBLE SHOE OR CLASP BRAKE.

(41) C. B. C, Harrisburg, Pa,,

writes

:

I notice that the Pennsylvania Rail-

road Company have some eight wheel

passenger cars in service, with two
brake shoes acting against each wheel;

or, in other v\'ords, two brake beams
acting against each pair of wheels.

Now, it seems to me that if each shoe is

exerting a force of 45 per cent, of the

weight on the rail, under the wheel,

against the wheel, that such a wheel

would not be very hard to slide, owing

to the greater area of contact between

shoe and wheel. As I have never seen

anything in print in regard to this type

of brake, I would like to learn from you

as to why it is done, what advantage is

gained, and whether it is good practice.

A.—The kind of brake you refer to is

usually called the "clasp" brake; and it

was thought that this type of brake

would hold better with less brake shoe

heating and, consequently, less brake

shoe wear, because of the greater area

of brake shoe surface in contact with

the surface of the wheel tire. The clasp

brake holds a little more than the ordi-

nary type, but without much less, if any,

brake shoe wear, and has a greater

tendency to slide wheels than the stand-

ard construction. Complications in

foundation brake design more than off-

set any advantages the clasp brake may
have when used on light cars having

four wheeled trucks; and for this reason

it is not considered good practice to

employ this type of brake. It is our

impression that the road you speak of

as using it is abandoning it.

VAL\-E OPENING AND LEAD.

(42) G. H. P., Willow Glen. N. Y.,

asks

:

If an engine has lead and you place

"her on the forward center, lever on cen-

ter of quadrant, do you cover front port?

I claim that as you pull the reverse lever

up you keep opening the port wider.

Can you cover the port in this position?

A.—With the crank pin on the forward

center and reverse lever in the extreme

forward notch, the valve is open the

amount of the lead. As you pull the

lever up to the center of the quadrant
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you keep opening the port. As you

carry the reverie lever back from the

center to the extreme back gear notch

you cause the valve to move back again

until it comes to the same position it

did when in extreme forward gear; that

IS, open just the. amount of the lead.

You cannot close the valve with engine

in this position by any movement of the

reverse lever.

WEIGHT FOR SAFETY VALVE.

(43 I A. J., Jennings, La., says :

In a recent examination I had two

problems put before mc, on which I

failed. Please answer through the ques-

tion columns of Railway and Locomo-
tive Engineering. One problem was.

What amount of weight is required to

hold down 100 lbs. pressure of steam on

the end of an 18 in. lever, the diameter

of the valve being zYi ins.? A.—You
have not stated the distance between

the center of the valve and the fulcrum

end of the lever. We will assume it to

be 3 ins., and proceed with the question.

First, find the area of the valve by mul-

tiplying its diameter by itself and then

by -7854; this gives 4.9 sq. ins. The
pressure of steam on this surface is 490

lbs. Now, take the weight of the valve,

say, 3 lbs., and subtract it from the up-

ward pressure against the valve; that

leaves 487 lbs. Next, take the weight

of the lever; suppose it to be 4 lbs.;

find its center of gravity by suspending

it by a string about the point at which
it will exactly balance. We will sup-

pose that you find it is 9 ins. from the

fulcrum. The whole weight of this lever

may be considered as acting at the cen-

ter of gravity. Then 4 lbs, multiplied

by 9 and divided by 3 gives 12 lbs.,

which is the amount which the weight
of the lever will balance; 12 from 487
leaves 475 yet to be balanced. We now
have a lever with the weight hanging on
it equivalent to 475 lbs., the arm of the

weight 3 ins., and the arm of the power
18 ins.: the problem becomes 475X3
and divided by 18 gives 79j/^ lbs., which
is the amount which must be hung on
the end of the lever. Read calculations

for railway men in our correspondence

school pages in this issue. Your other

question will be answered later.

HIGH SPEED BRAKE BREAKS SHOES.

(44 I W. L., Galveston, Tex.,, writes :

We are using the high speed brake in

connection with the American slack ad-

juster I find I am having considerable

trouble with the brake .shoes breaking, ,

which T am convinced is due to the in-

creased braking power while running in

taking up the slack and causing too

little shoe clearance and. of course, the

train to drag. This refers to passenger
service, starting on 7-in. piston travel.

Do you recommend the use of the slack

adjuster where the high speed brake is

used? A.—The high speed brake un-

doubtedly causes the brake shoes to

heal up more in a heavy brake applica-

tion than the ordinary brake would, and

in emergency applications applies them
to the wheels with greater force, so

that there is nothing surprising in the

fact that they occasionally break. To
prevent this cracking or breakage from
causing any inconvenience or trouble,

however, brake shoes for high speed

service should have steel backs to sup-

port them and to prevent the fractured

parts from getting away, and steel

backed brake shoes are now being ex-

tensively used in high speed brake ser-

vice. Usually a steel backed shoe, frac-

tured across its face at about the mid-

dle, will form itself better to the wheel

tire in a brake application, and for this

reason will hold better than a solid

shoe. The American slack adjuster is

recommended for use with the high

speed brake, and it maintains the run-

ning piston travel at a predetermined
amount. The running travel is always
greater than the standing travel, and
hence, when tlie adjuster takes up the

slack to such extent as to cause the

brakes to drag while released, it is an

indication that the brake beams are

weak, the brake rigging defective in

design, or that there is too much lost

motion in the truck transoms and jour-

nal boxes. A car whose total leverage

is too high is also likely to give trouble

because of the shoes dragging when
brakes are released, if equipped with

the slack adjuster adjusted to maintain

7-in. piston travel. This is because of

the small shoe clearance originally per-

missible when the car is standing with

the brakes released. If the running
travel of the brake piston is not allowed

to exceed the standing travel excessive-

ly, the slack adjuster cannot cause an-

noyance from taking up the slack too

closely.

NEW YORK NO. 5 rt'MP sTors.

(4.0 J. E. H., East Buffalo, N. Y.,

writes :

.\ slinrt time ago we had an annoying
experience on one of our eastbound
first-class passenger trains pulled by an

engine equipped with the New York
l)rake. The pump worked all right

until a few miles from the terminal,

when, without any apparent reason, it

stopped and would not go to work
again, and the air pressure kept falling,

.^fter stopping the train and using up
about thirty minutes in trying to get it

to work, it started, but didn't pump air

as it ou.e:ht to for the rest of the trip.

At another time after that this same
pump did the same thing, and caused a

delay of a few minutes to the train.

.After the second failure, a Westing-
house governor bottom part was put on,

and the pump has not failed since. Can
you tell what the matter was? .A.—The
trouble very likely was caused by the

pump governor. The diaphragm air

valves in the New York governor were

probably leaking, allowing air to flow

onto the governor piston continuously,

causing it to hold the steam valve on its

seat and cut off the flow of steam to the

pump. By the time the Westinghouse
governor body was applied it is prob-

able the leakage had reduced, since it

may have been caused by dirt on the

air valve seat that finally became dis-

lodged.^ hauling CArACITV.

(46) J. W. M., Clarion, Pa., writes:

We- have a locomotive here with

20x24-in. cylinders, 48-in. drivers, aver-

age steam pressure 115 lbs. How many
tons should this engine haul up a five-

mile hill, the grade being 2.5 per cent?

A.—This engine should have a tractive

efifort of 27,000 lbs. The resistance due
to a .2.5 per cent, grade would, at a ve-

locity of 20 miles per hour equal 50 lbs.

per ton, making the hauling capacity

equal to 540 tons. The weight of the

engine, tender and caboose would have
to be deducted from this amount in cal-

culating the load. The best published

experiments on train resistances and
grade computations are to be found on
pages 293-300 in "Twentieth Century

Locomotives."

LEAKY FLtJES AND ENGINE JERKING.

(47) W. T. G., Clifton. Ore., writes:

1. What is the cause of the flues

occasionally leaking when the pressure

has dropped .from 170 lbs. to 100 lbs. af-

ter work, and in a few minutes the leak-

ing would stop? There is no sign of

a leak while running even when the

fire is very lew. A.—The chief cause

of intermittent leaks in flues is the sud-

den changes of temperature, generally

caused by opening the furnace door too

frequently, and sometimes by banking
a portion of the fire, causing sudden

sectional contraction. The flues cool

more rapidly than the flue sheet so that

small leaks occasioned by sudden cool-

ing cease when the temperature becomes
equable.

2. What is the cause of an engine

jerking while going slow, and when run-

ning fast the jerking ceases? A.

—

The
expression going slow is indefinite.

This jerking may even be due to bad
counterbalancing and excess weight

may cause a disturbance at one speed

which may disappear at another. In

running slow with full valve travel

there is not sufficient steam held

in at the end of the stroke of the

piston to cause compression. In run-

ning fast the compression or cushioning

caused by earlier closing of the exhaust

takes up all the constantly accumulat-

ing lost motion and prevents jerking.

EMPLOYMENT BUREAU.

(48) J. N., Perth Amboy, N. J., writes:

Is there any employment office where

a locomotive engineer can apply for era-,

ployment or where an employer could

secure an engineer? A.—There is no

such agency.
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Air Brake Department.
CONDUCTED BY J. P. KELLY.

Distributing Valve.

The method of pipiiiK the various

valves that comprise the K T eciiiipnicnt

having been fully illustrated and de-

scribed in the March and April numbers,

we are now prepared to take up in this

iler brake cylinders with air from the ing automatic in its action, the brake

main reservoir, the pressure in all will cylinder pressure, corresponding to any

be equal, and the braking force in all given brake pipe reduction, is niaintain-

brake cylinders uniform, regardless of ed constant throughout the whole appli-

piston travel. cation regardless of brake cylinder leak-

.Siucc thg construction of the distrib- at;c.

Mr .Mne CHAneot

tlF'- ^ ^S"
I'll, 1 IlISTKIBUT NG \AI,VK AND RESERVOIR, ALSO SKCTIDN OH IJI.STRIBITING V.\1.VE.

number the consideration of the distrib-

uting valve, which is the most important

one of this improved engine and tender

brake equipment.

As already observed, this valve dis-

places all of the triple valves,

auxiliary reservoirs, and the

high speed reducing valves,

used with the old equipment,

and at the same time performs

all of their functions in a

more perfect and satisfactory

manner. It i,> much more

flexible in operation, it enables

the engineer to regulate the

brake cylinder pressure within

any degree of refinement, and

it makes it possible for him,

without the exercise of that

degree of judgment necessary

with the present equipment, to

make smooth and accurate

stops, free from disagreeable

shocks and injurious wheel

sliding.

The advantages of this valve

on modern locomotives, and

in all kinds of service, are

briefly as follows:

There are fewer parts

;

therefore, less likelihood of

trouble because of defects.

Being simple in construction, it is

easily understood; therefore, if a defect

does appear, its presence may be prompt-

ly detected and the proper remedy ap-

plied.

Because it supplies all engine and ten-

uting valve and the method of piping it

to the brake valves are such that the

brake valve equalizing reservoir and the

application chamber are connected,-

when the automatic brake valve handle

The foregoing being true, it follows

that unless the brake pistons are allowed

to strike the non-pressure heads of the

brake cylinders, the engine and the ten-

der brakes will be good ones, which is a
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is placed in the emergency position, an

iticreasejfei braking power of 20 per cent.

is obtained on all the wheels of the en-

gine and the tender. This counts for

considerable in a close stop.

On account of the supply valve be-

, ^O INDEPENDENT BRAKE VALVB.

\o AUTOMATIC BRAKE VALVE

desirable condition when making a stop,

especially if it be an emergency one.

The distributing valve, longitudinally

sectioned, and its reservoir are illustra-

ted in Fig I. It will be noticed that the

reservoir has two compartments in it.
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one the pressure chamber, the other the

application chamber; and that to this res-

ervoir the distributing valve is bolted.

All the pipe connections are made to the

reservoir, and they communicate by

means of cored passages with the dis-

wiih the independent brake- valve by

means of passage h, and the pipe con-

nection to that brake valve. The pas-

sage i leads from the application cham-

ber, when slide valve 31 is in release

position, through the double cut-out

TO BRAKE PIPE..
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The supply of air for the engine ancJ

the tender brake cylinders is taken from
the feed valve pipe, althougli it may be

taken direct from the main reservoir,

which has a connection with the distrib-

uting valve, through the supply pipe,

at the place marked "Supply."

Air passes through the supply

pipe and into passage and cham-

ber a, leading to and surround-

ing supply valve 5.

The brake cylinder pipe con-

nection is made at the point

marked "To cylinders."

Besides leading to the inde-

pendent brake valve, passage h

also leads from the application

chamber to chamber g behind

the main piston 10. It should

here be noticed that there is a

small port leading from cham-

ber g, which in release position

registers with a small port

through the main piston 10 to

chamber b. This port performs

the same function that the leak-

age groove in the brake cylin-

der does, namely, allows any

slight leakage into chamber g, •

while brakes are released, to

pass around the piston to cham-

ber b. and then to the atnios-

without moving this piston and

a.
<
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y
y
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cock to the automatic brake valve by phcre,

means of the pipe connection thereto, applving the brake.

The communication of passage i with With the pressure chamber charged up

the application chamber, however, is equal to the brake pipe, a gradual re-

necessary only when the engine is the duction in pressure in the latter, say,

helper in a double-header. When such of 10 lbs., will cause the pistons and

is the case, the double cut-out cock slide valves of the distributing valve

should be turned to cut out the auto- to take the positions shown in Fig. 3,

TO BRAKE PIPE
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tributing- valve. From this we learn

that the distributing valve may be re-

moved and another applied, without dis-

turbing the pipe joints.

For the purpose of assisting in clear-

ly describing the internal construction of

the distributing valve and its operation,

figures 2 to 9, inclusive, are employed.

These figures show all parts

of the distributing valve and its

reservoir as if they were one

piece, and as if all the internal "

parts were on one plane ; but

this is merely to make it easier

for us to follow the course of

the air through the various

ports and passages, and to un-

derstand the operation.

At the outset the most impor-

tant figure to study is number 2,

as this shows all parts in their

normal, or release, position for

both automatic and independent

brake operation.

The brake pipe connection is

indicated by the words "to brake

pipe," and at this point the air

enters the chamber behind the

equalizing piston 2b, and' forces

it to the position shown. The
air then feeds through the small

feed groove p, in the top of the

piston bushing, into the pres-

sure chamber, nntil the pressure

TO INDEPENDENT BRAKE VALVE
SUPPLY' Vo AUTOMATIC BRAKE VALVE

I--IG. 4.

on both sides of piston 26 is equal, pre- matic brake valve, and the handle of the "Service, automatic air." Here it will be

cisely as it does through the feed groove latter should be placed in lap position.' observed that the equalizing piston 26

in a triple valve in charging the auxiliary Then the engineer, operating the brakes, has moved to the right, carrying with it

reservoir. can operate those on the helping engine the slide valves 28 and 31, a distance

The application chamber communicates tlie same as he does those on the cars, sufficient to bring ports .: and '1 into-
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register, permitting air to flow from the

pressure chamber into the application

chamber, and into chamber g. Appli-

cation chamber pressure is also had in

the pipe loading from passage h to the

independent brake valve, and in the one

below that in the brake pipe, the equal-

izing piston 26 moved back carrying the

graduating valve 28, which is mounted

on the top oi slide valve 31, a sufficient

distance to cause this valve to close, or

lap. port z, and cut ofif further flow of

TO BRAKE PIPE.

ways the same as that in the application

chamber, it follows that the pressure de-

veloped in the brake cylinders must be

the same as that in the application cham-
ber, because air must flow to the brake

cylinders until the pressure is sufficient

in chamber b to cause piston 10

and supply valve 5 to move back

to lap position. Should brake

cylinder leakage reduce the pres-

sure in chamber b below that In

chamber g during the time that

the brakes are to remain applied,

piston 10 and supply valve 5 will

move to the right, automatically

open port b sufTiciently to admit

air to supply the leakage, and

>•

u
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h thus maintain the pressure con-

SUPPLY

leading from this brake valve to the au-

tomatic brake valve, during a brake ap-

plication. The pressure thus formed in

the application chamber and in chamber

g acts upon main piston 10, and forces it

together with the supply valve 5 and the

exhaust valve 16 to the right, as shown
in this figure, uncovering the supply port

b leading to and closing the

exhaust port e and d, leading

from the brake cylinders. The
supply valve 5 in chamber a is

always under pressure from the

feed valve pipe, and as soon as

port b is opened the air flows

from chamber a through this

port and passage c to the en-

gine and the tender brake cyl-

inders, and applies the brakes.

When the pressure in chamber

b and the brake cylinders is

equal to or slightly in excess

of that in chamber g, the spring

surrounding stem 19, which is

compressed when main piston

10 is moved to the right, forces

this piston to the left until sup-

ply valve 5 laps port b and cuts

off further supply of air to the

brake cylinders; that is. to the

position shown in Fig. 4, "Serv

ice lap, automatic air." In doing

this, however, it does not dis-

turb exhaust valve 16. The posi-

tion of the valves and the pistions. as shown
in this figure, should be carefully observed.

When the pressure in the pressure cham-

ber had reduced by expansion into the

application chamber to a point slightly

TO INDEPENDENT BRAKE VALVE

TOAUTGMATIC BRAKEVALVE
KIG 5.

air from the pressure chamber to the

application chamber. Because the vol-

ume of the latter chamber is in the same

ratio to the volume of the pressure cham-

ber that the volume of a brake cylinder

having 8 in. piston travel is to that of

its auxiliary reservoir, the same pres-

sure is developed in the application

WXZ. TO CYLINDERS /TO BRAKE PIPE

I stant in all brake cylinders.

° It can also be easily seen that

< a further reduction in brake pipe

pressure will cause the equaliz-

ing piston to move to the right

again and carry with it the

small valve 28, which will un-

cover port : and admit air from

the pressure chamber to the ap-

lication chamber, until the pres-

sure chamber pressure is slightly

lower than the brake pipe pres-

sure when the equalizing piston

will move back and cause slide

valve 28 to lap port c again. This opera-

tion may be repeated until the pressure in

the two reservoir chambers becomes

equal, after which, of course, the brakes

cannot be applied any harder. Just as

with the older brake, a 20 lb. service re-

duction applies the brake in full, giving

with a 70 lb. brake pipe pressure, 50 lbs.
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FIG. 6.

chamber for any given brake pipe re-

duction that would be developed in a

brake cylinder, having the proper au.'c-

iliary, for a like reduction.

.\s the pressure in chamber g is al-

io INDEPENDENT BRAKE VALVE

TO AUTOMATIC BRAKE VALVE.

cylinder pressure. In emergency, applica-

tions the valves and pistons tak'e the posi-

tion shown in Fig. 5. "Emergency. autcH

matic air."

Equalizing piston 26 moves to the ex-
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treme rigiu, equalizing slide valve 31 un-

covers port h entirely, so that the ap-

plication and the pressure chambers will

equalize quickly, main piston 10 and sup-

ply valve 5 will move instantly to the

right, and the brakes will apply with a

The equalizing piston docs not op-

erate in independent brake applica-

tions. The position of the main piston

and of the supply valve in an independent

application is shown in Fig. 8. and their

positions in independent release and in

^^^^^^^N

\\V\\VV\\\\\\\\v\\\\-v

c- z uJ o m

* u I
u

> <
m u

TO INDEPENDENT BHAKE VALVE
TDAUTOMATIC BRAKE VALVE.

force about 20 per cent, greater than in

full service application.

This increased braking force in emer-

gencies is obtained, as already stated,

by connecting the brake value equaliz-

ing reservoir with the application cham-

ber, fhus increasing the pressure in the

latter about 20 per cent.

When full emergency brake

cylinder pressure is obtained,

main piston 10 and supply valve

5 move back to the lap posi-

tion, as showri in Fig. 6,

"Emergency lap, automatic air."

If the brakes are released

with the independent brake

valve, after being applied in

service" ;''.l'..
^ 'inc automatic

brake valve, the valves and

pistons take the position

shown in Fig. 7. That is, the

equalizing piston and slide valve

return to the lap position, an3

main piston 10 and supply valve

5 return to release position, the

application chamber being re-

lieved of pressure. When the

brakes are applied with the in-

dependent brake valve, air is

admitted direct to the applica-

tion chamber and to chamber g
through the independent brake

valve pipe connection thereto,

and the main piston 10 and sup-

ply valve 5 are the only ones to op-
erate. The pressure in chamber g may
be varied at will with the independent
•brake valve, after the brakes are applied

with a service reduction.

no lbs.lap positions are shown in Figs, i and 9.

Before proceeding further it will be

necessary to state that the equalizing

piston 26 is- made to appear as though

it carried two slide valves, one on the

upper and one on the lower side of its

stem, but that which appears on the

upper side as a slide valve is really a

tu

TO BRAKE PIPE

sage /, and is in communication with the

application chamber only when the equal-

izing piston is in the position shown in

Vtgs. 3, 5 and 6. Since the pressure in

the brake cylinders can be no greater

or no less than it is in this chamber, it

will be seen that to relieve the

surplus brake cylinder pressure

o all the safety valve has to do is

to carry off the small volume
of excess air in the application

chamber.

Referring to Fig. 3, service

position, it will be seen that

there is a cavity, t, in the grad-

uating valve 28, which in this

position connects passage li,

port ;• in the seat of the grad-

uating valve, and ports .s ih the

equalizing valve with passage /,

leading to the safety valve.

These ports and passages are

of ample capacity to carry away
the air from the application

chamber as fast as it can enter

through port z, whenever the

pressure in the application

chamber is up to the limit of

adjustment of the safety valve,

and the latter is open so as to

exhaust it to the atmosphere.

With the high speed brake using

brake pipe pressure, the safety

valve will prevent the application chamber

pressure increasing above 60 lbs. in ser-

vice applications.

In the emergency position. Fig. 5, the

small port n in the graduating valve seat

and port in through the graduating valve

are in register, and main reservoir air
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part of slide valve 31 and graduating

valve 28, so placed on purpose to make
it easier for us to see all the ports in the

valve and its seat.

The safety valve is screwed into pas-

INOEPENDCNT BRAKE VALVC.

^TDAUTOMATIC BRAKE VALVE.

can flow, in a limited quantity, into the

pressure and application chambers, which

in this position are in full communica-
tion. It should also be noticed that

port h is connected to passage / by a
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nnicli smaller port in tlic cqiuili/iiig

slide valve. This restricted port retards

the escape of air through the safety

valve, so as to maintain the pressure at

60 lbs., regardless of brake pipe pressure

used.

When using the higli speed brake an

emergency application will develop a

pressure of appro.\imatcly 85 lbs. in the

application chamber and, of course, in

the brake cylinders, and this pressure

will be reduced gradually to 60 lbs. in

about the same time that the high speed

reducing valves on the cars reduce the

brake cylinder pressure to 60 lbs.

An important feature in connection

with the operation of the distributing

valve should here be noted. Should it

happen that through careless operation

of the automatic brake the pressure in

the brake pipe and the chamber should

fall below the normal usually carried, an

emergency application, if need-

ed, would result in placing the

equalizing piston and slide

valves in the position shown in

this figure, and air would flow

into the pressure and the appli-

cation chambers through ports

n and tn, raise the pressure in

chamber g to the adjustment

of the safety valve, and thus

maintam the brake applied

with full force. This feature

makes it impossible so to ma-
nipulate the brakes in auto-

matic applications as to render

the brake on the engine and

the tender inefficient.

Glancing at the collar on

main piston 10, it will be seen

that it has a small port s

through it. The function of

this port is to cause a slow

rise in pressure on the left of

the main piston, and thus pre-

vent it from vibrating.

Having learned from the

foregoing description, and from the illus-

trations, the general construction and op-
eration of the distributing valve, it will

now be in order to notice how the dis-

tributing valve responds when the brake
valves are operated.

•To begin, both brake valves when not
in use should be carried in running posi-

tion, except in cases of double heading,

when, as already stated, the double

cock on the helper engine should be
closed and the handle of the automatic
brake valve should be placed on lap.

To make an independent brake appli-

cation, the handle of the independent

brake valve is moved to the application

position. This admits air direct through
port h to the application chamber and
chamber g. where the pressure can act

directly on main piston 10, forcing it and
the supply valve to the position shown
in Fig. 8, .admitting air to the brake
cvlinders.

i'Jie pressure that can be admitted to

the application clianibcr through the in-

dependent brake valve cannot rise above

45 lbs., as this is the pressure at which

the reducing vaUe, which does duty for

both the independent brake and the train

air signal, is adjusted. Moving the han-

dle of the independent brake valve to

release position permits the air to es-

cape from the application chamber, and

the brakes to release. This operation is

so simple that it can easily be seen that

the brake application can be graduated

on and graduated off perfectly.

Reference to the piping diagrams and

their descriptions, referred to above, will

enable the reader to understand how
the brakes on the engine and the tender

are held applied with the.automatic brake

valve while releasing the train brakes

and then graduated off as desired, since

the pipe connection between the inde-

23; cylinder cap bolt and nut, 24; cylin-

der cap gasket, 25; equalizing piston, 26;

equalizing piston packing ring, 27; equal-

izing piston graduating valve, 28; gradu-

ating valve spring, 29; equalizing slide

valve, 31; equalizing slide valve spring,

32; cap nut, 33; E-i safety valve, com-
plete, 34; reservoir, complete, 35; reser-

voir stud and nut, 36; reservoir drain

plug. 37; pipe plug in distributing valve

body, 38; supply valve cover gasket, 39;

cotter for main piston, 40; reservoir gas-

ket, 41.

Test of Lubrication.

Some interesting facts regarding lu-

bricating with flake graphite were
brought out in a test made at Purdue
University not long ago. .^mong other

things it developed that two wearing

surfaces were kept rubbing on each

TO SHAKE PIPE.
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pciulcnt and the automatic brake valves

is only a continuation of that between
the distributing valve and the indepen-

dent brake valve.

To assist in the satisfactory discus-

sion of the distributing valve and to as-

.«ist our correspondents to understand,

us when answering questions about it,

we give below a list of the names of the

parts and their numbers: Body. 2: sup-

ply valve cover. 3: supply valve cover

screw, 4; supply valve. 5; supply

valve spring, 6; cylinder cover, 7;

cylinder cover bolt and nut. 8; cyl-

inder cover gasket, 9; main piston, 10;

main piston follower, 11: packing leather

expander. T3: main piston nut. 14: main
piston packing ring. 15: exhaust valve,

16: exhaust valve spring. 17; supply

valve stem. iS; main piston graduating

stem. 19; main piston graduating spring,

20; main piston graduating stem nut. 21;

cap nut and piston stop. 22; cylinder cap.

INDEPENDENT BRAKE VALVE.

TO AUTOMATIC BRAKE VALVE.

other and wore away under a maximum
pressure of 50 lbs. t- ' • ' inch,

and the testing machine made more than

600,000 revolutions in doing the work.

The lubricant used was kerosene and the

co-efficient of friction was .00547. When
the lubricant was made up of two parts

kerosene with one part Dixon's flake

graphite things began to change. A
maximum pressure between the wearing

surfaces of no lbs. per square inch was
secured and the co-efficient of friction

came down to .00459. The "se of kero-

sene oil in this test was for the purpose

of bringing out strongly the part which

flake graphite plays when used as a lu-

bricant. Those who wish to secure a

fuller account of this interesting test

can do so by writing to the Joseph Dix-

on Crucible Company, of Jersey City,

N. J., and asking them for the April

copy of their little publication called

Graphite.
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The Man Who Sells Things.

"When the man who sells things is

not abroad in the land there is 'nothing

doing'." That is one of the many good

things which were said, and all of them

were well said, by Mr. George A. Post,

president of the Standard Coupler Com-
pany of New York, at one of the recent

sessions of the Railway Club of Pitts-

burgh. He thinks the man who sells

things is entitled to a university degree.

When addressing the club he spoke as

follows

;

world is languishing, and when it is

done, unless you get ne.xt to a man who
can make people believe they need it

and sell it to them, your trousers will

be frayed at the edges and your stom-

ach will know the pangs of hunger.

The best friend of everybody is the man
who sells things. He who would sell

tilings must be patient, tactful, broad-

gauged, generous, good-natured and

tireless. For him no whistle blows to

sound the end of his daily toil. For him

there are but few peaceful evenings at

DETAIL OF HEADER USED IN .SCHENECTADY SUPERHEATER.

"These are prosperous days in busi-

ness circles. Printeries and binderies

are busy making order books wherein

can be entered the tremendous demands

for materials of all kinds flowing in to

the factories of our country.

"What does this prosperity mean in

its generic sense? What causes rail-

roads to buy cars by the thousands and

locomotives by the hundreds? It means

and it is because there have been sales

made of all kinds of material entering

into the consumption of busy mankind

in all quarters of the country.

"Sales necessitate transportation,

transportation calls for power and

vehicles, and so the results of sales

ramify into every nook and cranny of

civilization. Sales light the furnace

fires, blacken the sky with smoke, set

ponderous machinery in motion, quicken

his home fireside. For him it is hustle,

hustle, hustle.

"In his travels up and down the high-

ways he seeks audience with and tells

his tale to men of varying titles. In

the railway trade he goes to presidents,

general managers, superintendents of

motive power, civil engineers, mechani-

cal engineers, electrical engineers, sani-

tary engineers, engineers of tests, and,

in fact, runs the gamut of every con-

ceivable degree of titled importance,

and besides, he is ever and always up

against that most august personality,

the office boy, and to all of these the

man who sells things comes under the

general characterization of 'Drummer'

or a 'Supply Man,' terms that are not

intended to dignify, and are more or

less terms of opprobrium.

"Now, I think that after a man has a

sells things, and have not leaiued

things and have not learned half as

much in the same period of time.

"Fit up the most lu.\urious offices,

lake a whole floor in the most conspicu-

ous block in Pittsburgh, go out and buy
broad acres and erect magnificent

works, fit them up with all the most
modern machinery, and you would
never pay the laboring man one cent,

the landlord would evict you for the

non-payment of the rent of your lux-

urious offices, if the fellow with the

carpetbag, away from home, plunging

through midnight blackness, putting up

with all sorts of discomforts, was not

sending in his orders so that the wheels

might go round and so that a cross-

grained auditor might earn his salary

by finding fault with the expense ac-

count.

"Let's give the man who sells things,

so that the other fellows with degrees

may receive their salaries promptly

—

a

degree. What shall it be? I confess I am
fond of the 'engineer' style. Now, if I

remember the definition of an 'engineer'

as recorded in the dictionary, it is not

confined to those who have to do only

with technical work, but it also calls it

'engineering' where one carries through

by skill and contrivance a business deal.

What's the matter with calling him a

'Commercial Engineer'? If there is

anybody who knows more than the man
who sells things about wheels within

wheels, slipping a cog, eccentrics,

joints, bulldozers, lost motion, making
connections, laying pipe, pumping, plug-

ging, and working under high pressure,

just trot him out and we will give him a

degree that will fit him.

'All honor, I say, to the man who
sells things. When he is not abroad in

the land there is 'nothing doing.' So

.\RRANGEiMENT OF

the demands for labor, and spread the

smile of plenty over the land. He who
sells things is the apostle of happiness,

the bulwark of prosperity. Who fills

the hotels, crowds the trains, and loads

the freight cars with tonnage? The
man who sells things. Of what com-

mercial value is the most useful and

wonderful device that was ever invent-

ed, unless it is exploited by the man
who knows how to sell it?

"Oh, you who pride yourself upon

the possession of inventive genius,

cudgel your brains, burn the midnight

oil, wallow in problems of sky-high

mathematics, produce, if you can, some-

thing for which you think a waiting

PIPES IN THE SCHENECTADY SUPERHEATER,

record of service in selling things, has

attended that severest of all schools,

namely, contact with the world; after

he has been chilled to the marrow by

refrigerated receptions; after he has

been tried out in the crucible of com-

petition; after he has overcome the

mountains of obstacles that beset his

path, and 'made good,' I think he should

have a degree conferred upon him.

"Our universities are turning loose

doctors, masters and bachelors of this

and that and the other thing, and engi-

neers of all kinds and descriptions, to

gain which degrees the recipients have

undergone not one tithe of the hard

work and self-sacrifice of the man who

D., I.. Si W. engine.

sure as the rising sun foretells the com-

ing of the day, so does the appearance

of the man who sells things foretell

commercial activity, and just in propor-

tion as he succeeds the tide of pros-

perity ebbs or flows. The man who
brusquely turns him down, or who
affects to be bored by his presence, or

who bars him from his office, does an

injustice to the interests confided to his

care, and also robs himself of a large

amount of information that he needs in

his business."

The general offices of the Erie Rail-

road have been moved to the Bowling

Green building. No. 11 Broadway, N. Y.
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Culm Burner for the D., L. & W.

Some time ago the Dchivvarc, Lacka-

wanna Sc Western Railroad, often called

the ."dustlcss road of anthracite," se-

cured some 4-4-0 engines from the

American Locomotive Company. The

engines were built at Schenectady, and

are simple, fine hard coal burners, with

piston valves, and are used in passeng'er

service.

The engines, one of which is shown

in our illustration, have cylinders 20.^26

ins. and driving wheels 69 ins. in diam-

eter, and with a boiler pressure of 185

lbs. per square inch the calculated trac-

tive effort is about 23,710 lbs. There

are about 100,000 lbs. on the drivers, and

this makes the ratio of tractive efTort to

adhesive weight stand as I is to 4.21.

The driving wheel base is 8 ft. 6 ins.,

and that of the engine itself is 24 ft. S

ins. .Ml the wheels on the engine and

tender are braked.

close to 435 ins. Botli arms of the

rocker are above the shaft.

The boiler of this engine is built with

a wide fire box of the Wootten type,

and is 100 ins. wide by 126A ins. long.

The grate area is 87.54 sq. ft. The

boiler may be described as a straight

lop one, with an inside diameter of 60

ins. at the smoke box end. The second

course is slightly tapered underneath,

and where the waist joins the throat

sheet the boiler measures 66'/< ins. in

diameter. The grates are arranged for

the burning of fine anthracite fuel, and

the size of the fire box necessitates a

centrally placed cab. The heating sur-

face in the fire box amounts to igo.8

sq. ft. and the tubes give 1,947.89 sq. ft.,

making a total of 2,138.69 sq. ft. There

are 280 tubes, 13 ft. 4'/2 ins. long. The
engine equipped with the Schenectady

superheater has 152 tubes 13 ft. long

and 60 superheater lubes.

Valvci—Steam lap, i ft.; clearance 1/16 in.

Setting— 1/16 in. Ic.id in full gear ford.; and shift

back up eccentrics to give % in. lead at 6 ins.

cut-off ford, motion.

Wheels—Kngine truck, diameter, 33 ini ; tender,

33 ins. disk.

New Coaling Station.

A new feature in connection with the

extensive shops in course of construc-

tion by the Pennsylvania Railroad near

Trenton, N. J., is the coaling station

which is already in operation. This sta-

tion affords another proof of the utility

of expanded metal in modern buildings.

The foundation is of heavy concrete,

with steel columns 15 ft. apart, between

which there are three vertical panels of

stone concrete reinforced by expanded

metal. The floor of the bunker proper

consists of a doubly inclined slab of

concrete 5 ins. in thickness reinforced

with 3-inc|i mesh expanded metal.

There arc fifteen openings at each side

.SIMPI.E t-t-O ENGINE WITH SUPERHE.\TKR J-OR THE V.. I.. & W.

C R. F. KiUpatrick, Supeiiuteiulent of Motive Power. .\nierican Locomotive Company, Builders.

The piston valves, which are 12 ins.

in diameter, have a travel of s'/2 ins.

The rocker is placed well forward and

has what is called a crosshead attach-

ment to the valve rod; the back end of

the rod works in a very substantial

guide. The motion, though usual in ap-

pearance, is direct, there being a

straight transmission bar passing from

the link-block up to the upper end of a

rocker arm which is above the rocker

shaft and is inclined at such an angle

as will be at right angles to the line of

the transmission bar when in the cen-

tral position. The outside rocker seen

in the half-tone is l2!/> ins. long, while

the inclined rocker at the back of it, to

which the transmission bar is attached,

is II ins. long, and as the valve has a

travel of 5!^ ins., it follows that the

throw of the eccentrics must be verv

The tender has the ordinary U-shaped
tank, which holds 5.000 U. S. gallons of

water and carries 10 tons of fuel. The
I'lame is made of lo-in. steel channels

:ind plates, and is mounted on two arch

bar trucks. The tank has a hood arch

or cab for the protection of the fire-

man, as well as the fireman's cab on
the engine itself. Some of the principal

dimensions are as follows :

Wheel Base—Total, engine and tender, 51 ft.

H in.

W'eigln—In working order, 151,200 lbs.; engine
and tender. :?6i.2oo.

Axles—Driving journals. 9x13 ins.; engine truck

joitrnals. diameter, 6yi ins.; length. 12 ins.;

tender truck journals, diameter. 5x9 ins.

Fire Box—Thickness of crown, }i in. ; tube,

9/16 in.; sides, ^ in.; back, J^ in.; water
space, front, 4 ins. ; sides. 4 ins. ; back, 4 ins.

Crown Staying—Radial. Pump 9^ ins. R. H.
Reservoir, 26^<X50 ins.

Engine Truck—Four wheel swing center bearing.

Piston—Rod diameter, jyi ins.; piston packing,

C. I. rings.

of the bunker, and the coal can be en-

tirely emptied without the necessity of

shoveling. The structure has an ele-

gant and light appearance, not usual in

such buildings, the whole being finished

outside and in with a neat facing of

cement. The concrete itself could not

bear the strains induced by the weight
of coal, but the use of expanded metal

and concrete makes a structure that is

permanent, while the cost is not much
more than a wooden structure would
be. The New York branch of the Ex-
panded Metal Company furnished the

material.

.An official decree has been issued by
the Peruvian Congress authorizing the
President of the Republic to construct
a railway from Oroya to the city of
Tarna. The existing railway lines in

Peru are said to be successful.
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Patent Office Department.

As we have previously stated, the

space at our disposal being necessarily

limited, it is impossible to give other

than a brief synopsis of the chief fea-

tures of what seem to us to be the most

noteworthy inventions of the month.

Those desiring complete descriptive de-

tails can procure a copy of the patent

from the Commissioner of Patents,

Washington, D. C, by referring to the

numbers which we append and by send-

ing 5 cents to him; stamps will not do.

-^

—

m—-—B—"
TRACTION INCREASER.

TR.\CTION INCREASING MECHANISM.

Mr. Fred L. Sheldon, Tacoma, Wash.,

has patented an improved traction

mechanism. No. 816,505, consisting of a

combination with drive wheel trucks,

front and rear pony trucks, a main

lever pivotally mounted on a standard

with an intermediate lever pivotally

mounted upon the frame, and means for

connecting the spring hangers, thereby

equalizing and distributing the weight

over the entire wheel base and increas-

ing the tractive effort of the engine.

The plan, as shown in the illustration,

is admirably suited to balance a four

coupled locomotive.

LOCOMOTIVE SAND DON.

Mr. W. H. dowry, Chicago. 111., has

patented a sand bo.x for use on loco-

S.\NU BOX (IN SMOKE liOX.

motives. No. 816,073. As shown in the

illustration, the sand bo.x is placed for-

ward of the steam space, and consists

of an outer receptacle secured to the

boiler shell, and adapted to be heated

by the heat of the locomotive, and fur-

nished with pipes on opposite sides of

the boiler passing through the boiler

shell into an arched interior tapering

chamber and conveying the sand to the

rails when required.

S.MOKE CONSLMER.

A smoke consuming apparatus for

furnaces. No. 814,230, has been patented

by Mr. J. P. McMahon, Renovo, Pa.

The contrivance consists of a series of

pipes opening into the fire box near the

opening of the flues, and arranged to

discharge a mixture of oil and steam

in the path of the products of combus-

tion, thereby establishing a combustible

barrier at the front of the fire box,

which is said to wholly consume the

products of its own combustion. An ad-

justable appliance furnishes means of re-

sponding to the opening and closing of

the door of the fire box, for controlling

the steam, and oil supply.

SNOW AND ICE FLANGER.

A fianger for cleaning railroad tracks,

No. 816,526, has been invented and pat-

ented by Mr. F. C. .'\rey, Chicago, 111.

The combination embraces a support-

ing frame carrying deflecting blades

above the rails in front of the truck

wheels, and means ior permitting the

blades to yield when a heavy object is

engaged. The flanging blades efTective-

ly clean light snow or ice from the

rails, and the springs which permit the

blades to yield to hard substances are

sufficiently strong to maintain the

blades in their proper position while in

contact with light substances.

BRAKE HANGER.

Mr. W. O. Webster, Philadelphia, Pa.,

has patented a brake hanger, No. 814,-

489, consisting of a bracket secured to

the frame of a truck, the bracket having

a transverse curved pocket at its outer

end, the bracket having a bearing face

directly under the pocket, a rod carry-

ing a brake shoe, the rod having an en-

larged upper end bearing against the

under side of the bracket and having a

stem extending through a slot in the

bracket. .Adjustable nuts on the stem

of the rod readily keep the parts in

proper position, and the incidental lost

motion is easily taken up. The con-

trivance is well suited for engine or car

trucks, and has been assigned tn Burn-

ham. Williams & Co., Philadelphia. Pa.

FLUE EXPANDER.

Mr. O. S'wanson, Chicago, 111., has

invented and patented an improved flue

expander. No. 814,248. The apparatus

consists of a shaft tapered inwardh'

from one of its ends and adapted at the

other end to engage means for giving it

rotary motion with a pair of collars

spaced apart and fixed on the shaft near

its power engaging end. An externally

screw threaded outer sleeve is inter-

posed between the two collars, and an

auxiliary sleeve extends toward the

tapered portion of the shaft. A roller

nest or recess is secured within the

auxiliary sleeve and rollers are loosely

mounted in several openings. The

mechanism difTcr"; from the Dudgeon

expander in the fact that the threaded

sleeve draws the taper shaft slowly out-

ward and the expansion of the flue is

not dependent upon the irregular forc-

ing of a taper plug by hammering.

STUFFING BOX.

An ingenious improvement on stuff-

ing boxes has been invented and pat-

ented by Mr. F. W. Felsberg, Dayton,

Ky., No. 816,45s, consisting of a casing

having a plurality of fixed threaded

METHOD OK TIGHTENING GI.ANI).

bolts projecting therefrom, a gland, a

plurality of gear-nuts rotatably mount-

ed on the bolts, an idler-gear concentric

with the shaft and meshing with the

gear-nuts, the arrangement being such

that all parts of the gland will be moved
a uniform distance parallel to the shaft

when a rotary movement is given to

any one of the nuts. The contrivance

precludes the possibility of the gland

bearing irregularly on the shaft or

piston.

BOILER.

A form of boiler has been patented

by Mr. William N. Rumely, Laporte,

Ind.' In addition to the usual enclosed

fire box with extended shell and flues,

the sides of the fire box are formed

continuous with its

floor, as shown in the

accompanying illustra-

tion, the floor of the

fire box forming a

curve with its concav-

ity upward, with clean-

ing openings in the

tliroat sheet and outer

door sheet, at the for-

ward and rear extrem-

ities of the spaces

formed between the

floor of the fire box and the base cor-

ners of the shell.

LOCOMOTIVE HEADLIGHT CASING.

A casing for locomotive headlights.

No. 814,030, has been patented by Mr.

E. A. Edwards, Cincinnati, Ohio. The

claims embrace a headlight and goggle-

glass, and a supplemental reflector ar-

ranged for reflecting a portion of the

light upward on a translucent shade,

and means for moving the shade across

the face of the goggle below the re-

flector. .\n adjustable roller readily

moves the shade and auxiliary reflector.

ENCLOSED
.\SH PAN
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Of Personal Interest.
Mr. W. Couslcy has been appointed

master car builder of tlie Cliicago, Pe-

cria & St. Louis.

Mr. J. C. Mengel lias been appointed

master mechanic of tlie Northern Cen-

tial, vvitli headquarters at Baltimore,

Md.

Mr. E. J. Davis has been appointed

master mechanic of the Washington,

Idaho & Montana, witli headquarters at

Palouse, Wasli.

Mr. John T. Carroll has been ad-

vanced to assistant general foreman of

the Lake Shore's' locomotive shops at

Collinwood, O.

Mr. V. K. Murphy has been appointed

brake inspector of the Big Kour, vice

Mr. L. H. A. Alhers, promoted to super-

visor of air br.'ikcs.

Mr. Fred C. WiKnn Ii.is been appoint-

ed general lureiiiau ui the Southern

Railway at Toccoa, Ga., vice Mr. E. L.

Harris, promoted.

Mr. J. W. Smith has been appointed

traveling engineer of the Montana di-

vision of the Great Northern, vice Mr.

G. Herren, promoted.

Mr. C. L. Meister has been appointed

mechanical engineer of the Atlantic

Coast Line Railway, with headquarters

at Wilmington, N. C.

Mr. S. E. Flanagan has been appoint-

ed assistant superintendent of the New
Orleans & Northeastern, with head-

quarters at New Orleans, La.

Mr. C. K. Shelby has been appointed

master mechanic of the Northern Cen-
tral, with headquarters at Elmira, N. Y.,

succeeding Mr. John INL Henry.

Mr. A. L. Comstock has been appoint-

ed traveling engineer on the Nashville

division of the Illinois Central Railroad,

with headquarters at Princeton, Ky.

Mr. John M. Henry has been ap-

pointed master mechanic of the Penn-
syh-ania, with headquarters at Sunbury,

Pa., vice Mr. J. C. Mengel, transferred.

Mr. C. D. Kunerth has been appoint-

ed general foreman of the Chicago,

Rock Island & Pacific at Herington,

Kan., vice Mr. W. M. Evans, resigned.

Mr. W. H. Rother has been appointed

road foreman of engines on the Chicago
division of the New York Central lines

west, with headquarters at Indianapolis,

Ind.

Mr. P. J. Schuyler has been appointed

road foreman of engines of the Harris-

burg division of the Philadelphia &
Reading, with headquarters at Harris-

burg, Pa.

Mr. H. Jackson has been appointed

master mechanic of the Interocianico

Railroad of Mexico. He was formerly

general foreman on the International

of Mexico.

Mr. J. T. Wallis has been appointed

master mechanic of the Pennsylvania,

with headquarters at West Philadel-

phia, Pa., vice Mr. D. M. Perinc, pro-

moted.

Mr. E. L. Harris, formerly general

foreman at Toccoa, Ga., has been pro-

moted to the position of master me-

chanic on tht Southern Railway at

Macon, Ga.

Mr. Miles Gibson has been appointed

road foreman of engines of the Cleve-

land, Cincinnati, Chicago & St. Louis at

Mt. Carmel, 111., vice Mr. Homer Bald-

win, resigned.

Mr. Frank H. Sweringen, car foreman

of the Chicago, Rock Island & Pacific

shops at Cedar Rapids, has been ap-

pointed master car builder of the same
road at Chicago.

Mr. Alfred Walter, chairman of the

board of the South & Western, has been

elected president of the Seaboard Air

X^ine, succeeding Mr. J. M. Barr, re-

signed as president.

Mr. Tom R. Davis has been appointed

mechanical expert and traveling repre-

sentative of the Flannery Bolt Com-
pany, of Pittsburgh, Pa., who make the

Tate flexible staybolt.

Mr. W. M. Wilson has been appoint-

ed western representative, residing at

Chicago, for the Flannery Bolt Com-
pany, of Pittsburgh, Pa., manufacturers

of the Tate flexible staybolt.

Mr. J. A. Middleton, first vice-presi-

dent of the Lehigh Valley, has recently

been placed in charge of the operation

and maintenance of the company's lines,

with office in New York City.

Mr. D. M. Perinc, master mechanic of

the Pennsylvania at West Philadelphia,

has been appointed superintendent of

motive power of the same road, with

headquarters at Williamsport, Pa.

Mr. E. C. Huffman, division master

mechanic of the Great Northern at

Breckenridge, Minn., has been trans-

ferred to Sioux City, Iowa, as master

mechanic of the Sioux City division.

Mr. H. A. Hodges, fOreman in the

Baltimore & Ohio shops at Brunswick,

Md., has been appointed general fore-

man of the same shops on the B. & O.,

vice Mr. Z. T. Brandtner, transferred.

Mr. Oscar Dunton has been appoint-

ed master mechanic of the Kentucky
Valley Railroad, with office at Provi-

dence, Ky. This road was put in opera-

tion about the middle of March last.

Mr. George W. S'tillwagon has been
appointed master car builder of the

Pittsburgh, Shawmut & Northern Rail-

road Company, in charge of all car

work, with headquarters at St. Mary's,

I 'a.

Mr. W. Munro has been appointed

master car builder in the general repair

and construction shops of the National

Railroad of Mexico, with headquarters

at Santiago, vice Mr. F. C. Sharpc, re-

signed.

The jurisdiction of Mr. S. F. Pryor,

Kcncral purchasing agent of the Mis-

.•ouri Pacific, has been extended over

the Texas & Pacific, St. Louis South-

western and International & Great

Northern.

Mr. T. N. Jarvis has been elected sec-

ond vice-president of the Lehigh Valley

Railroad, and has charge of that com-

pany's freight, coal and passenger traf-

fic, with office at 143 Liberty street.

New York.

Mr. W. T. Tyler, formerly general

superintendent of the St. Louis, Iron

Mountain & Southern, has been appoint-

ed general manager of the Louisiana &
.•\rkansas, with headquarters at Texar-

kana, Ark.

Mr. O. M. Laing, assistant superin-

tendent of the Central New England,

has been appointed superintendent of

the same road, with headquarters at

Hartford, Conn., succeeding Mr. J. F.

Hedden, resigned.

Mr. William Adams, who for a num-
ber of years has been a locomotive engi-

neer on the Wabash Railroad, has been

promoted to the position of assistant

master mechanic on the same road, with

headquarters at Bluflfs, 111.

Mr. G. W. Seidel, formerly master

mechanic on the Chicago, Rock Island

5 Pacific at Horton, Kan., has been ap-

pointed superintendent of shops at East

Moline, III., on the same road, vice Mr.

A. W. W'heatley, resigned.

Mr. G. W. Smith has been promoted

to the position of master mechanic at

Fort Wayne, Ind., on the Wabash Rail-

road, with jurisdiction over the Buffalo,

Detroit and Peru divisions, vice Mr.

E. F. Needham, transferred.

Mr. E. T. Smith, formerly master me-
chanic of the Atlantic Coast Line Rail-

way at High Springs, Fla., has beert

appointed assistant superintendent of

motive power of the same road, with

headquarters at Jacksonville, Fla.

Mr. Tom P. Mooney, machinist at

Monet, Mo., has been promoted to be

foreman at Bessie, Okla., on the St.

Louis & San Francisco. Mr. Mooney
served his time on the 'Frisco, and has a

thorough knowledge of his business.
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-Mr. Z. T. Brandmer, formerly general

foreman of the Brunswick shops of the

Baltimore & Ohio, has been transferred

to Martinsburg, \V. Va., and assigned

other duties there in the maintenance of

way department of the same road.

Mr. Thomas Plunkett has been ap-

pointed special representative of the

Revere Rubber Company, of Boston,

Mass. The scope of his operations is

not confined to any particular locality,

but his headquarters are in Boston.

Mr. A. N. Willsie, master mechanic of

the Chicago, Burlington & Quincy at

Brookfield, Mo., has been appointed su-

perintendent of the same road, with

licadquarters at St. Joseph, Mo., suc-

ceeding Mr. A. T. Perkins, resigned.

Mr. \. L. Rbssetter, formerly master

mechanic of the Chicago, Peoria & St.

L.ouis. has been appointed superintend-

ent of motive power of the same road,

witli headquarters at Springfield, 111.,

succeeding Mr. M. D. Stewart, resigned.

Mr. H. L. Leach, formerly general

foreman of rolling stock and equipment

of the Bangor & Aroostook, has been

appointed assistant superintendent of

motive power and equipment of the

same road, with headquarters at Houl-

ton. Me.

Mr. W. F. Buck, formerly master me-

chanic of the Atchison, Topcka & Santa

Fe at Needles, Cal., has been appointed

mechanical superintendent of the East-

ern Grand Division of that road, with

lieadquarters at Topeka, Kan., vice F.N.

Risteen. deceased.

Mr. E. F. Needham, formerly master

mechanic of the Fort'Wayne division of

the Wabash Railroad, has been trans-

ferred on the same road in a similar

capacity to the Decatur and Springfield

divisions, with office at Springfield, III.,

vice Mr. C. H. Doebler, resigned.

Mr. W. A. George, forinerly general

foreman at the Needles shops, has been

appointed master mechanic of the Ari-

zona division of the Atchison, Topeka &
Santa Fe Railway Company's- Coast

Lines, with headquarters at Needles,

Cal.. vice Mr. W. F. Buck, promoted.

Mr. R. K. Reading, superintendent of

motive power of the Philadelphia and

Erie division of the Pennsylvania, at

Williamsport, Pa., has been appointed

superintendent of the Buffalo and Alle-

gheny division of the Pennsylvania,

with headquarters at Buffalo, N. Y.,

vice Mr. H. M. Carson, promoted.

Mr. C. M. Muchnic, formerly mechan-

ical engineer of the Denver & Rio

Grande, and lately assistant to Mr. R. J.

Gross, vice-president of the American

Locomotive Company, has been ap-

pointed to the position of manager of

the foreign department of that com-
pany, with office in New York.

Mr. L. F. Bower, formerly manager

of the electrical works of the Allis-

C halnicrs Company in Cincinn'ali. who
was recently promoted to tlic po.siiiou

I'f comptroller of the comi)any, has al-

ready assumed the duties of his new
office, with headquarters at the general

•offices of the company, Milwaukee.

Gen. Eugene Griffin, first vice-presi-

dent of the General Electric Company,
sailed from New York last month, on

an extended trip to England and the

continent, largely for rest and recrea-

tion. He is a director in the Cie Fran-

caise Thomson-Houston and vice-chair-

man of the British Thomson-Houston
Company, and these interests will natu-

rally claim a portion of his lime.

Mr. William F. Allen has been hon-

ored by the Belgium Government with

the decoration of Chevalier of the Order
of Leopold in recognition of the part he

took in the seventh annual session of the

International Railway Congress, held in

Washington in May, 1905, and of which
he was associate secretary-general and
secretary of the American section. The
insignia of the order was conveyed to

Mr. Allen by Baron Moncheur, the Bel-

gian Minister at Washington. The Or-
der of Leopold was founded by Leopold

the First of Belgium, the father of the

present reigning sovereign. It is similar

in its organization and purposes to tljp

Legion of Honor in France. Mr. Allen

is perhaps best known to our readers as

secretary of the American Railway As-

sociation.

Mr. l-'rank P. Roesch has been ap-

pointed master mechanic of the South-

ern, with headquarters at Birmingham,
Ala. Mr. Roesch was for ten years with

the Colorado & Southern at Denver, as

general traveling engineer, and after-

ward as master mechanic, leaving there

to take the position of master mechanic
of the western division of the Chicago
& Alton, where he remained two
years, and left to take the position of

general superintendent of the Hicks
Locomotive & Car Works, of Chicago,

but he subsequently severed his connec-
tion with this concern to take his pres-

ent position, Mr. Roesch has for many
years been a valued contributor to the

pages of Railway and Locomotive En-
gineering. He was the originator of the

idea of making actual tests of loco-

motives on railways for the purpose of

definitely finding out, what has been
called, economical train speed.

Mr. HcrberT M. Carson, superintend-

ent of motive power on the Pennsyl-

vania at Buffalo, has been promoted to

the position of assistant to the general

manager, a position jifst created by the

directors. He will conduct a cost bu-

reau on scientific and practical lines, for

the purpose of eflfecting economies in

shop work and maintenance of way.

Mr. Carson was born in Baltimore. Md.,

in March. 1867: graduated in mechnnii-a1

engineering at Lehigh LTniversitv <n t'le

class of 1889, and entered the service of

the Pennsylvania Railroad Company as

an apprentice in the Altoona shops in

July, 1889, serving in that capacity until

February, 1893, when he was assigned

to other duties. Later on he was ap-

pointed assistant road foreman of en-

gines of the Philadelphia division in

August, 1893; and afterward assistant

engineer of motive power, P. R. R. di-

vision, located at Altoona, in April,

1895. He took the position of master

mechanic of the Pittsburgh division in

February, 1900, and in October, igor,

was appointed superintendent of motive

power of the Buffalo and Allegheny

Valley division, in which position he

served up to the time of his promotion

to the position of assistant to the gen-

eral manager. Education, with practical

training and experience, have fitted him
for this highly important undertaking,

and having been selected for it by the

company he has so long and ably

served, he has been exceptionally hon-

ored.

Obituary.

The death of Mark Markland, said to

be the oldest engineer in England, is

announced. He had reached the age of

86. He started railroading in 1828. He
joined the Midland Company, and ulti-

mately became locomotive superintend-

ent, an office he held for forty-five years.

It was his boast that, during his long

term of office as superintendent, no en-

gineer or fireman' had lost their lives

by an accident on the road.

A melancholy accident occurred re-

cently on the Union Railroad which

resulted in the death of Engineer Albert

M. French. The accident was a very

peculiar one. At Green Springs the

road runs along the steep bluff between
Kennywood Park and the river, and as

the train went along, a large boulder

became loosened far up the hillside,

and bounding down the steep bluff,

smashed through the cab window, split-

ting the arm rest and striking the engi-

neer a deadly blow on the head, and

when the fireman-got to him he was
Ij'ing in an unconscious condition. He
was brought to the office of the com-
pany's physician at Munhall, and an ex-

amination revealed the fact that he was
suffering from concussion of the brain.

He died shortlyafter in the hospital. Mr.
French was 35 years of age, and is sur-

vived by a wife and four children. He
also has five brothers, all of whom are

railroad engineers. The information

which first reached this office gave the

name of the railroad as the B. & O.. and
a brief notice of the tragic occurrence

appeared in our paper last month. Tt

happened, however, on the Union Rail-

road, and his untimelv death is deeply

felt bv all who knew him.
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Old-Timer
Talks No. 3

Ever see a

t?)

bearing un-

der a micro-

scope? Well,

it's just full

of little hills

and dales

—

feels smooth
but it ain't.

Course, oil keeps
these little projections

apart, but every little

while they dig into

each other. Then
wear occurs and en-

ergy is wasted. When
you add a little DIX-
ON'S Graphite, it

spreads over the fric-

tion surfaces—a little

here, more there
if it's needed—until

the bearing is really

smooth.
Now

there's asD
much dif-

fer ence
between various gra-

phites as there is be-

tween men. Those
Dixon people produce
a pure, thin flake.

Friction, of course, oc-

curs only between sur-

faces ; this thin flake

covers the most sur-

face and is therefore

the most economical.
Did you send for that

sample No. 69-C yet?

Joseph Dixon Crucible Co.

Jersey Qly, N. J.

Dukesmith Air Brake.

'ilii: iJiikcsmith Air Brake Co., of

Pittsburgh, Pa., lias recently brought out

a new straight air control valve, which

is being installed on several roads, and

among them the P. & L. E., one of the

New York Central Lines. The illustra-

tions and description of this valve

which follow arc taken from their Bul-

letin No. 14, which has just been issued.

Operation,—There are five positions in

which the handle of the control valve

may be placed, as follows: Full release

position, in which all tlie brake cylinders

and also all the auxiliary reservoirs on

the locomotive are open direct to the

atmosphere, thereby insuring the quick-

est possible release of tlie brakes on the

locomotive; normal or running position

is the second one and in this position the

e.xhaust port of the engine triple is open

to the atmosphere, so that the brakes

on the locomotive and train may be op-

erated with the engineer's automatic

brake valve in the usual way, the same

as though the con-

trol valve were not

on the engine ; cyl-

inder release posi-

tion is the third,

and in this position

the cylinders on the

locomotive are open

direct to the atmos-

phere, but the aux-

iliary reservoir ex-

haust is not open,

and, therefore, this

position enables the

engineer to reduce

the brake cylinder

pressure on the lo-

comotive after an

automatic service

application to any

desired degree with-

out exhausting any

pressure from the auxiliary reservoirs;

lap position closes all ports, and this pis-

ton may be used to retain the pressure in

the brake cylinders on the locomotive

after either a straight air or automatic ap-

plication has been made ; application posi-

tion is for the purpose of applying the

locomotive brakes without applying the

train brakes, and the locomotive brakes

may be applied to any desired degree up

to whatever the reducing valve in the

auxiliary reservoir supply pipe is set. The
reducing valve is usually set at 45 lbs. so

that a full straight air application would
then only give a pressure of 45 lbs. in

the brake cylinders of the locomotive.

The working parts of the straight air

control valve consist merely of a ta-

pered key (or plug) contained in a

suitable casing, and a handle of the or-

dinary type as used on brake valves

generally.

A half-inch pipe connects the valve

to the exhaust port of the cnjrino

triple; a three-quarter inch pipe connects

the valve directly with the brake cylin-

ders on the engine and tender; a half-

inch pipe connects the valve to the aux-

iliary reservoir, and in this pipe there is

located at any convenient point an auto-

matic reducing valve, which is usually

set at 45 lbs.; a three-quarter inch pipe

connects the valve to the auxiliary res-

ervoir pipe of the engine and tender;

the main exhaust in the control valve is

not connected to any pipe. The engine

and tender auxiliary reservoirs are con-

nected with a half-inch pipe.

As only one triple valve is required

on the engine and tender, there is a by-

pass connection made from the train

pipe to the auxiliary reservoir with a

half-inch pipe, and in the by-pass there

is a non-return check valve and a re-

ducing diaphragm with a one-eighth

inch opening; this by-pass enables the

engine and tender auxiliary reservoirs

to be charged up as quickly as though

there were two triple valves; with this

r^

I.FULL RELEASE

2.N0RMAL
3.CYLINDERRELEAS

4.LAP

5.APPLICATI0N

fp'/'^Ot,

DIAGRAM SHOWIXG POSITIONS ON QU.\DRANT
CONNECTIONS OF VAI,VE.

.\ND PIPE

by-pass arrangement the train pipe pres-

sure is not only free to pass through the

regular feed groove in the triple, but is

also free to pass into the auxiliary res-

ervoirs by way of the check valve in

the by-pass, but when a reduction of

. train pipe pressure is made, the check

valve prevents the auxiliary pressure

from flowing back into the train pipe.

In piping the straight air control

valve there is a safety valve on the

pipe between the brake cylinders on the

engine, but this safety valve is not used

when the Dukesmith automatic release

signal is placed on the engine, as the

release signal not only serves the same

purpose of the old style safety valve,

but is also a gauge, as it indicates at

all times just what the pressure is in the

brake cylinders.

The tender auxiliary reservoir is placed

on the engine, and is piped to the engine

auxiliary: there is a cut-out cock be-

tween the auxiliarv reservoir? .Tnd al?o
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on the brake cylinder pipe under the

deck of the engine, so that should the

tender brake rigging become defective

for any reason these cut-out cocks may
be closed, thereby dispensing with the

brake on the tender, but leaving the

brakes on the engine in full working

order.

In order to take the slack of a train, a

light straight air application should be

made and the slack allowed to fully run

up against the engine before making an

automatic application, and the time re-

quired for the slack to run up depends

entirely on the length of the train.

To hold the slack of a train and to

prevent the engine from rolling ahead

and pulling out the drawheads, it is nec-

essary that the handle of the straight air

control valve be left on lap position while

the train brakes are being released, and

until the train comes to a full stop, and

VERTICAI, .SKCTION.\I, VIEW OF STRAIGHT AIR CONTROI,
VALVE WITH H,\NDLK IN .\!'I'I.1C.\TII)N I'O.SITION.

should the cylinder leathers on the lo-

comotive be leaky it is then necessary

to make a straight air application while

the train brakes are being released, for

should the pressure be allowed to le'ak

from the brake cylinders on the engine

while the brakes on a long train are be-

ing released the engine would naturally

roll ahead, Which would not only cause

a heavy jerk, but is likely to pull out a

drawhead.

When starting a train which has been

kept bunched by the straight air control

valve, the engineer should be careful

to give the engine just enough steam to

stretch the train gradually, and thereby

avoid shocks and jerks.

In making a slow-down it will be

found that in the great majority of cases

it is not necessary to use the automatic

brake valve, as the brakes on the engine

and tender which are operated by the

straight' air control valve will be suffi-

cient to bring the train to the desired

slow speed. While this method of op-

erating not only saves the pump, which

means the saving of fuel, but it leaves

the automatic brakes ready for a full

emergency application, should it be

found necessary to quickly stop the train.

when only a slow-down was intended.

Whenever the engineer leaves the en-

gine, or when he is working under the-

engine, he should be careful to place the

handle of the straight air control valve

in application position and leave it there

until he is again ready to go, for if he

should make a straight air application

and bring the handle back to lap, the air

in the brake cylinders might leak out

if the leathers were defective, whereas,

if he leaves the handle in application

position, then there is no danger what-

ever of the engine moving so long as

there is any air in the main

reservoir or train pipe.

In order to reduce the

brake pressure on the lo-

comotive without releasing

the brakes on the train, it

is merely necessary to

place the handle of the

straight air control valve

in cylinder release position

long enough to allow the

cylinder pressure to ex-

haust down to whatever

point is desired (it can all

be exhausted in this posi-

tion if necessary), after ex-

hausting the desired amount

of pressure the handle

should then be placed in

lap position.

When a hose bursts, or

when an undesired emerg-

ency application has been

made, the handle of the

straight air control valve

should be at once thrown

to full release position, and

left there until the engine and tender

brakes are entirely released, which re-

quires about ten seconds.

Pipe Covering Contract.

The H. W. Johns-Manville Company,

of New York, through their Chicago

branch, have just filled a large order for

the installation of Fire Felt Pipe and

Boiler Covering in the new plant of

Sears, Roebuck & Co., of Chicago. The
work involved an expenditure of several

thousand dollars. This covering is fire-

proof, elastic, light in weight, and un-

affected by expansion or contraction of

the metal pipes. This is but one of the

many large contracts which this com-

pany have recently executed. In addi-

tion to being extensive manufacturers

of Asbestos Coverings, Packings and

Roofing Specialties, the Company manu-
factures Electrical Supplies.

The Best and
Cheapest Books
for Railroad Men

AIR BRAKE
CATECHISM

Price,

$^00

By Robert H. Blackafl. 20tli Edition. Con-
taine 15Ui) Quet^tioiid und their Answers on the
Wfstinghouse Air Brake, which are etrictly up-
to-date. Incliides two large WeetinghouBe Air
Brake Educational Chartn printed in colors.

Gives the necessary information to enable a
railroad man to p;isB a thoroughly satiBfactory

esaniinatiun on the subject of Air Brakes. T^e
author's many years" experience as Air BnMcr
Inspector and Instructor enables him to know
at once how to treat the subject in a plain, prac-

tifiil manner. Endorsed and used by Air Brake
Instructors and Esaniii>er9 on nearly every rail-

road in the United States. The standard and
only complete work on the subject. 312 pagei.

Price,

$150
V

LOCOMOTIVE
BREAKDOWNS
AND THEIR REMEDIES
By Geo. L. fowler. Just iMttvfd. Tells how

and wliiit to do in ca^e of an accident or break-
down on the road; includes s[)ecial chapters on
Compound Locomotives. Better procure a copy,
as it contaioB 800 Qnesiions and their AaswerB
on Accidents and Breakdowns.

Pric©,LOCOMOTIVE c^^oo
CATECHISM ^

—

By Robert Grimshaw. 231 Edition. Is right

up-to date and (.oniaius twelve large Folding
Plates and J600 Questions and Answers on How
to Run a Locomotive. The Standard Book Oft

the subject, being written in plain language and
free from mathematical formula? aucf complex
problems.

1

NEW YORK J*"!?'
AIR BRAKE $|00
CATECHISM 1

By Robert H. Blackall. The only complete
treatise on the New York Air Brake and Air
Signaling ApparatuH,giving a detailed description

of all the parts, their operation, troubles, amd
the methods of locatingand remedying the same.
350 pages.

COMBUSTION JT^n
OFCOALandthe 3>^j"
PREVENTION of SMOKE
By Wm. M. Barr. Con tains over 800 QueetioBl

and tht'ir Auswera on the Science of Stemm
Making.

Price.

AIR. BRAKE Crkc.
CHAR.TS K>U

Showing the Westinghouse Equipment In t«n
colors, including freight and passenger engine.
"Every railroad man ahould possess these charU
at this low price.

A c_-^ -_| of any of these books sent onA special request. Any of these book*
Ci rcuiair sent prepaid on receipt of price.

Agents Wanted at Every
Terminal. Write for ovjr
special tern\s. You can
ma.ke equal to a month's
pay seUing our books on the
side

TheNormanW.HenleyPnb.Co.

132 Nassau Street, New York, II. S. A.
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VULCABESTON

PUMP PACKING

Is the most efficient,

durable and economical
packing made. The
least friction, the long-

est service and the great-

est satisfaction are guar-

anteed by its use. It

does not char or blow
out and is used exclu-

sively by many of the

most important railroads

in the country.

WRITE NEAREST BRANCH
FOR RAILROAD CATALOGUE

H.W.JOHNS-MANVILLEGO.
Mamifacturcr.s of Asliestosatid Mag-
nesia Produces. Hleclrical Insulating
Materials. ''Xoark" Fuse Devices,
I\!ectticnl Railway Supplies, etc.

NEW YORK ST. LOUIS KANSAS CITY
MILWAUKEE PITTSBURG MINNEAPOLIS
CHICAGO CLEVELAND LITTLE ROCK
PHILADELPHIA NEW ORLEANS
BOSTON SAN rRANCISCO
LOS ANGELES SEATTLE

LONDON

"J.-M."85"o MAGOA

The high heat resisting

properties ol this lag-

ging, coupled with its

well known insulating

value, make it unequaled
as a locomotive boiler

covering. It is light,

easily apjjlied and very
durable. Formed in

blocks 36 inches long by
6 inches wide, of the de-

sired thickness, curved
to fit the radii of loco-

motive boilers. Shows
up best under the most
severe tests.

Machine Blacksmith.

llvtrybody has heard of a railroad

excavating machine being called a

.'^team Irishman, but the bulldozer and

the forging machine have not quite so

often been called the machine black-

smith, and yet, in a sense, the name

applies in the one case as well as in the

other. One thin?, hovvever, is true of

steam shovels and power operated tools

of all kinds, and that is, they must have

srimcthing to work on. To economical-

ly operate a shop, whether it be a place

where forgings arc made or some other

kind of establishment, it is necessary

that the tools be kept busy. That is the

fundamental requirement.

In a modern tool-equipped blacksmith

shop, the limit of the output has be-

come almost entirely the measure of the

ability to heat material. The modern

smithy is very ditTerent from the shop

in which forging was done some years

ago. In the first place, it does not take

up as much space as its forerunner did.

This does not mean that the modern
blacksmith shop is smaller by actual

measurement than it was in times past.

It is often larger than the older shop

was, but it is smaller in proportion to

the amount of work turned out, or, in a

word, it is more compact.

It is, at the present time, generally

placed with reference to the scheme of

thingsj so that ther raw material coming
to it may be easily and promptly deliv-

ered, and that, having once entered the

smith's shops, material will not have to

double on its tracks, so to speak, but

will move forward in orderly fashion

through the forming and the finishing

processes. There are fewer fires and

more machines and more furnaces in

such a shop to-day, 'and the cranes,

hoists, travelers, etc., are much more in

evidence than they formerly were. The
shop is cleaner and brighter, and there

is possibly a more business-like appear-

ance to the whole place. This is the

picture of the modern shop, and the

output of the shop rests on the ability

to heat the material to be worked, and

to keep the machines busy.

The modern smithy is something

more than a mere blacksmith's adjunct

to the railway repair plant. It has be-

come to a great extent a manufacturing

establishment, and when rightly and

economically administered, the results

obtained should be fairly comparable to

those of an outside business concern;

and though no railroad shop should be

expected to compete with the highly

specialized methods of commercial en-

terprises, yet the standard by which

railroad work is judged at the present

time differs rather in degree than in

kind. The modern railroad smith's

shop helps the weaker points on the

line, and its product is distributed

where the time element in delivery i>

important.

Speaking some time ago on the sub-

ject of shop output being largely deter-

mined by the ability to heat material,

Mr. John McNally, foreman blacksmith

of the Chicago 4 North-Western, said, in

substance, that "When the larger part

of our output was the result of hand

labor, the heating of the material was a

simple question, the quality of heat be-

ing the only consideration necessary, as

any of the coal or coke fires could easily

supply sufficient working material. In

looking for a method of increasing

heating facilities for machine work, pe-

troleum, so bountifully supplied by na-

ture, was naturally a great attraction.

The important points to consider have

been quality and quantity of heat pos-

sible of production, cost, and the best

method of producing it, and what

should, but has not always been, con-

sidered, the conditions under which fur-

nace men are subjected in handling the

material. Crude petroleum, or fuel oil,

which is commonly used, has a very

AVENAL STATION ON THE CARTAGENA-
MAGDELEN.\ RAILW.W.

high heating efficiency, containing as it

does from 20,000 to 22.000 heat units per

pound, as compared with from 12,000 to

14,000 per pound, for coal. It is capable

of practically perfect combustion, leav-

ing no ash, and, when properly handled,

producing no smoke. The quality of

the heat is as satisfactory as coal or

coke, if generated in the proper man-

ner.

'The mere act of burning oil is a

simple one, but the burning of oil and

producing a proper flame is a very par-

ticular process. Atomizing the oil with

air or steam under high pressure

through variously constructed burners,

and burning the resulting mixture by

depending upon the heat of the furnace

to keep up the combustion, is a method

commonly followed. This high pres-

sure or atomizer system almost invari-

ably produces an oxidizing flame, re-

sulting in burning the material. Bridge

walls and other arrangements some-

what help combusion, but do not over-

come the action of the oxidizing flame.

Owing to our familiarity with com-
pressed air, due to its general use in
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our shops, feu of us appreciate the high

cost of producing it, and its influence in

increasing the cost of heating where it

is used as an atomizing agent in oil fur-

naces.

"These several objections to the

atomizer system were appreciated in

the early Qo's by a brother railroad man,
and to his thorough study of the subject

and his years of experimental work we
are indebted for ideas which have been

developed into the low pressure and
economical process known by his name
to-day. He eliminated expensive com-
pressed air and substituted the ordinary

low pressure fan blast used in our open
forges, on the theory that volume, and
not pressure, was necessary for the suc-

cessful burning of oil, With a low pres-

sure of only a few ounces he fortu-

nately could not successfully atomize,

so he was obliged to work on other
lines, resulting in a process which first

burned the oil in a small amount of air,

thereby breaking it up into the hydro-
carbons, then with the heat of the sub-

sequent combustion breaking these hy-
drocarbons down to gases, such as

marsh gas, carbon monoxide, free hy-
drogen, etc., and finally supplying these
gases with a second and larger volume
of air and burning them completely.
All of this was done in a small and in-

dependent combustion chamber, the hot
gases only being forced into the heating
area of the furnace.

"This process resulted in a very per-
fect combustion of the oil at a low cost
of operation, and supplied a soft, dry
heat to the furnaces. The process we
are using at the North-Western shops
overcomes this difficulty by means of
the secondary air supply. Having per-
fected the combustion, ensuring a max-
imum amount of heat from the least

bulk of oil, the furnace design and con-
struction, for the purpose of ensuring
the saving and utilization of this heat, is

equally important. A pound of oil con-
tains a given amount of heat, all of
which is made available with perfect
combustion, but a poorly designed and
constructed furnace, even if it is ap-
parently doing satisfactory work, may
be losing enough of this heat to make
the cost of the operation prohibitive."

It appears to us that another very
important factor' in securing the most
satisfactory results from a blacksmith
shop equipped with expensive forging
machinery, may be comprehended in

the expression, "Help and encourage
the man in charge." To do this it is

necessary to let him have suitable appli-
ances for doing the work expected of
him, and to. let him have his ideas and
designs promptly worked out, dies made
and delivered to him in a reasonable
time.

There are many good ideas or designs
approved by the general foreman which

arc not only figuratively but literally

"hung up" when the sketch represent-

ing them is spiked on the "unfinished

business" hook of a busy machine shop,

because it is for shop equipment as dis-

tinguished from railroad repair work,

and does not exactly count as machine
shop output. When looking at the

whole question broadly and considering

the interdependence of one shop or one

department on another, it is not stretch-

ing the words of St. Paul too far to

apply them here, for he says, "And
whether one member suffer, all the

members suffer with it; or one member
be honored, all the members rejoice

with it."

A hard headed old Pittsburgli manu-
facturer who had made his fortune

"with his coat ofif," as he expresses it,

was induced by his daughters to accom-

pany them to a Wagner concert, the

first he had ever attended. The next

day he happened to meet an acquaint-

ance who had seen him the night be-

fore. The acquaintance said: "I sup-

pose you enjoyed the concert last night,

Mr. Brown?" "Yes; it took me back to

the days of my youth," the old man
said, with a reminiscent sigh. "Ah, yes;

summer days in the country, girl in a

lawn dress, birds singing, and all that

sort of thing." "No; the days when I

worked in a boiler sh'op in Scranton."

Our correspondence school questions

and answers, second series, this month
deal with the subject of lubricators, and

ill this connection we may call attention

lo the two publications got out by the

Detroit Lubricator Company, of De-
troit, Mich. One of these is their lu-

bricator catalogue of 1906, and deals

with the products of that concern, which

include plain lubricators, brass and glass

oilers, brass and glass oil pumps, multi-

ple oilers, oiling devices, grease cups,

boiler oil injectors, low water indicators,

throttle valves, globe valves, and also

steam and hot water radiator valves.

This is well illustrated and the action of

each piece of apparatus is fully de-

scribed in the letter press. The other

publication contains some facts about

the Detroit Locomotive Lubricators of

the type represented by the "Detroit"

No. 21. This is also well illustrated,

and there is a lot of information con-

tained in small compass. It is in size

suitable to be easily carried and the idea

in getting it out in this form probably

is that the book can be carried in the

pocket so that the information may be

readily got into a man's head. We would

advise those who are interested in the

subject, or those who have to do with

the use or care of lubricators to write

direct to the company and ask for a copy

of both.

GOLD
Car

Heating
and

Lighting

Co.

Manufacturers of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in the Wcrld

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnished

Main Office, Whitehall BIdg.

J 7 BATTERY PLACE

NEW YORK
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Homestead
VSelves

Stralfhtway, Three-way and Pour-way,
and

Homestead
Locking Cocks
Af Famous the World Over

They cost more, but are worth very iniKli more
than other makes. Vou Irv them ami sec.

Iron Body, Brasa Flag, l^ in., $4.00 net

Homestead Valve Mfg. Co.

MOMM?EAD. PA. PITTSBURG, PA.

American Locomotive

Sander Company

13th & Willow Sts., Philadelphia, Pa.

Proprietors and Manufacturers

SANDERSLSACH, Sherburnb. Dean.
H0U6TON, "She" and Curtis

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation.

1137 THE ROOKERY, CHICAQO.
M Broadway, New York. Park Building. Pittaburgh.

31 Norfolk House, London. Eng.
Xaspectlon of Steel Rails, Splice Bars. Railroad Cars,

Vb«els, Axles, etc. Chemical Laboratory—Analysis
of Ores. Iron, Steel, Oils, Water, etc. Physical Labo-
aATORY—Test of Metala, Drop and Pulling Teat of Coup-
Un, Draw Bars, etc.

BfflMenc; Testa of Boilers, Ensines and LocomotlTes.

Flat Car of Unique Design.

A specially designed steel fiat car of

125,000 lbs. capacity is used by the Gen-

eral Klcctric Company, of Schenectady,

N. Y., for the transportation of gener-

ator armatures and revolving fields for

electric machinery. The car which we
illustrate is one of a series made of

structural steel shapes and heavy plates.

It has no center sills, and the space be-

tween the body bolsters is made into a

deep semi-circular well in which the

pieces to be carried are slung.

The side sills arc I-beams about i6

ins. deep and 32 ft. long, and the design

is such that the car embodies the prin-

ciples of bridge construction as far as

carrying the load is concerned, but the

car has to stand a kind of usage which

bridges are not called upon to sustain,

ami that is the pulling and buffing

|)laccd, which receive the ends of the

shaft of the piece to be carried. The
car thus becomes practicall.v equivalent

to a pair of beams loaded at the center

and supported near the ends, and the

whole is mounted on a pair of heavy

arch bar trucks.

There is a brake mast at each end, so

that in case one of them should be in-

terfered with at any time by the load,

the other would be available. Our il-

lustration shows a man standing at one

end of the car, and a good idea of the

car's height as it stands without load

can be had by comparison with the

stature of the standard railroader

shown. The fact that the General Elec-

tric Company has found it necessary to

build a number of these cars for the

transportation of its product is a very

good evidence of the prosperity of the

SI 1':i-:l 11. a I L.\K II

strains and sliocks to which all railway

vehicles are subjected in service.

The height of the car above rail level

is 5 ft. 6 ins., and its width over sills is

10 ft. The well measures 17 ft. long by

S ft. wide, and its lowest point comes
down close to the rail. The plates of

the well, however, do not support the

load, but altogether the well forms a

convenient receptacle and prevents the

loss of any small parts should they

shake loose or drop from the armature

or field magnets when being carried on

the car.

The tare weight of the car is 40.900

lbs., and there are short center sills at

each end, extending from the body bol-

sters to the end sills. The construction

of the body bolsters is such that they

practically form box girders across the

car and are of unusual depth. The
spaces between the side sills and the

short center sills are boxed in so as to

form receptacles in which small parts

can be packed for shipment. These re-

ceptacles are covered with trapdoors,

and when shut down form limited deck

areas at each end of the car.

The method of shipment of the circu-

lar pieces of electrical machinery for

which the car is intended, is to place a

pair of blocks, one on each side sill,

about the center of the car, and upon
these two temporary trunnions are

'ri-.ciAi, ri Ki'iiM-.

company itself and of the popularity of

the electrical machinery and equipment

as built at their Schenectady shops.

The National Metallic Packing Co.,

of Oberlin, Ohio, have placed on the

market a metallic packing which they

hope will find favor with the various

steam railroads of the country. The
company have quite a number of the

Itrge lake vessels equipped with the

packing, also several electric light

plants and stationary engines. They
have lately gone into the locomotive

field, and are now demonstrating the

('lUalities of their packing on the Balti-

more & Ohio, the Pennsylvania Lines,

and the Pittsburgh & Lake Erie rail-

roads. The packing is milled from the

best grade of charcoal iron, having a

square and tangent cut interlocking,

thus doing away with the use of dowel

pins. When in use it glazes the rod

and adapts itself to the shape of the

rod, whether the latter be perfectly

round or not, and it is said to be steam

t'ght under all circumstances. Being

in sections, it is not necessary to re-

move the rod to apply the packing; it

can be applied to any engine in a few

minutes. If the guides are out of line

it does not affect the working of the

packing, as it conforms itself to any

irregularities in the piston rod. The
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packing will suit either compound or

simple engines of any design, and with

ordinary care will last on either valve

stem or piston rods as long as the en-

gine is out of the shop. The company
guarantee the packing on a stationary

or marine engine for three years, and on

a locomotive for the time between

heavy shop repairs, taking the mileage

set by the mechanical departments of

the different roads as a fair basis. For
information as to cost of application

anil price list, write (o Mr. W. P. Car-

ruthers, Oberlin, C, or to Mr. P. Con-
iiifF, Holloway, O.

Sure Thing.

There is a wheel carriage or- truck

used in the car shop of the Pennsyl-

vania Lines West at Pittsburgh, Pa. It

is intended for the transport of an

ordinary pair of car wheels and axle,

and it does its work with satisfaction

to itself, the wheels, and everybody

concerned.

axle of the car wheels passing easily

over the top of the wheels of the car-

riage. A plank of wood forms a sort

of floor for the carriage, and upon this

plank the wooden wedges used in load-

ing are conveniently carried. The plank

rests on the inside edges of the sagged
plates. When a pair of car wheels is

being carried, the whole thing bal-

ances about the center wheels, like a

hansom cab.

The vehicle has, however, to be pro-

pelled by man power, and a handle is

provided so as to give the workman
something to catch on to. This car-

riage is not an automobile,' and does

not set up to be one, so that the man
in charge does not have to lie on his

back underneath it for half an hour at

a time, soaked with gasoline, nor does

he have to work away in that awkward
position with a sewing machine wrench
to get it in working order. He jnst

grasps the handle as if he knew what
he was about and walks ofif with it, and

Locomotive
Blow-Off Plug Valves

^^^— HAH

C.^R OR CO.\CH-WHEEI. CARRIAGE FOR THE SHOP,

All Brass, extra heavy, with Cased Plug.
For 250 lbs. pressure.

Made with Draining Plug to prevent
freezing.

Locomotive

Gauge
Cocks

For High Pressure

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight
under the most ex-
acting conditions.
Shanks Threaded
to specifications
for Locomotives, jFig 23, witli VV lit tl.

It consists of a frame made of two
parallel bars of flat iron, and they are

trussed by a bar which runs up to the

level of the axle of the little carriage.

The main wheels of the carriage are

situated in the center of the vehicle,

and have 3-in. flat treads, and there are

a small pair at one end, which are in-

tended to keep the whole thing steady

when being loaded.

There are a pair' of ;4 '"• plates fas-

tened to the frames, one at each end,

and these plates are sagged down in

the center to about the same curve as

a pair of 33 in. wheels, so that when
the car wheels are on the carriage they

will' stay where they have been put.

Two blocks of wood about 2;-2X2 are

bolted along one edge of these sagged
plates at each end, and these blocks are

intended for guides or to prevent the

car wheels from being driven off the

car endwise. As the carriage frame is

only a few inches from the ground, the

wheels to be carried arc rolled up a pair

of wooden wedges and are placed on
the short sagged plates at the ends, the

the pair of car or coach wheels on the

carriage just follows him about the

shop like Mary's little lamb.

Swing-Joints and
Pipe Attachment

There is a book of instructions just

out, and it is issued by the Smooth-On
Company, of Jersey City, N. J. It is,

in fact, their illustrated catalogue No.

5. and it tells about smooth-on iron ce-

ments, smooth-on sheet packing, smooth-
on corrugated steel gaskets and shows

when, where and how to use them.

We say shows, because the little b.ook

is well illustrated and although the let-

ter press explains all about the uses of

the products of this company, the illus-

trations would suit a man from Missouri,

because they show him how. , There

are 92 pages and they contain directions

as to the way to apply and use Smooth-
On in all its forms. There i6 a table at

the end of the book giving the prices

and sizes of Smooth-On corrugated steel

gaskets coated with Smooth-On iron

clastic cement, and a few blank pages

are bound in, which are available for

notes and memoranda. The company

Fig- 33-

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.
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SPANGENBERG'S

STEAM AND

ELECTRICAL

ENGINEERING

Bli 1 X ( ; S Y (> U A K N O W L K \^ G E OF
steam mill elcctricnl eDjirinferiiii: tliat you
coulii iit-vir gnin iu practice in a lum-
dR'd years. The matter i-^ plainly writ-

ten, qiieelions are asked and answered. The
tilings that have to do with your advancement
lire properly treated and llie cost is such that
you shouldn't hesitate a minute in i^eiting a
copy. It has 672 paSt^-*, iJIH ilhiftnriinw and
conies to yuu post-paid f..r §3.50. 5^|>uge book-
let free.

GEO. A. Z^ELLE'R
Tublisher

ig So. Fonrtli ^/. S/. Louis Mo

will M-ml :i copy

any Liigiiiccr wli

.slates llic name

of this little book to

writes to ihcm and

ut liis employer.

rValc & Towne Mfg. Co.), Chas. N.

.Manfred (
Jolins-Manville Co.) and H.

II. Kress (A. S. Cameron Steam Pump
Works).

Christian Science and a Claim.

/\ queer "Cliristinn Science" story

—

(|ueer not because it reveals a new

pliase of Eddyocy but because it causes

amusement instead of disgust or indig-

nation—comes from the State of Texas.

1 1 is related that a Collins county

farmer recently brought suit against

Ihe Houston & Texas Railway because

an encounter between one of its trains

and his team of horses had resulted in

fatal injuries to the latter. The case

came to trial, and the farmer made out

an extremely good claim for damages

entirely consolatory for his loss, but at

the last moment, when the minds of the

farmer jurymen had evidently been

fully made up, the company's attorney

thought to ask the plaintiff what efTorts

he had made to heal the injuries of

which his liorses died. The farmer's

dream of damages then dissolved, for

he announced that, being a consistent

"Christian Scientist," he had done abso-

lutely nothing for the suffering beasts

except to think hard that there was

nothing the matter with them. The
railroad attorney, a wise man after his

kind, rested his case then and there,

and the jurymen brought in a verdict

for the company after deliberations

much too short for consideration of the

rather interesting question whether the

horses would not have died of their

wounds even if their owner had been

sane enough to call in a veterinary sur-

geon or do what he could for them

himself. And, indeed, the question is

more interesting than important, for it

involved the proving by the farmer of

an utterly impossible negative—one

which, with his crazy notions, he would

not even have attempted. As the horses

had not been instantly killed, in all

probability there was a chance of sav-

ing their lives, and he couldn't have

argued that chance away if he had

tried.—New York Times.

Patents.
QEO. P. WHITTLESEY

MeOILL BUILDINa WASHINQTON, D. C.

Terms Reasonable. Pamphlet Sent

Molding Machines
N'ertical Vibration. Power Draft

ALL KINDS OF MACHINES

Band Rip and Resaw.

Our illustration is of a combination

handsaw that it an entirely new departure

in this line of machinery. This machine

is designed for those who rip and re-

saw but have not sufficient work to keep

separate band machines busy. This saw

can be used instead of several circular

saws. There is consequently a saving in

kerf effected with much greater safety

for the operator.

The makers of this machine claim that

it docs both ripping and resawing equal-

ly as well as the separate machines

could do it, and it embodies every im-

provement which has been embodied

in their other saws.

It is by an ingenious construction of

the table that this machine has been made

capable of performing both operations.

The table is made in two parts, the half

THE E. H. MUMFORD CO,
17th & Callowliill Streets, PHILADELPHIA, PA.

J. W. .T.^CKMAN k 10., I.IJ., S9 VIrtorU St., London, S.W.

Officers of the T. P. A.

At the second annual meeting and

banquet of the Technical Publicity As-

sociation, held Thursday, April 5. at the

Aldine Association, New York, the fol-

lowing officers were elected: President,

F. II. Gale (General Electric Co.); first

vice-president, H. M. Cleaver (Niles-

Bement-Pond Co.) ; second vice-presi-

dent, C. B. Morse (Ingersoll-Rand Co.)

;

secretary, Rodman Gilder (Crocker-

Wheeler Company) : treasurer, H. M.

Davis (Sprague Electric Co.); members
of executive committee, Robt. L. Wink-

ley (Pope Mfg. Co.) and G. M. Basford

CAmcrican Locomotive Works); mem-
bers election committee. C. W. Beaver

H.^NI) Rir AND RES.WV

carrying the resaw rolls being quickly re-

versible so that the resaw rolls may be

turned up when resawing is required, and

turned down to form a clear table when

the operator wishes to rip.

By the use of a patent straining device

the tension is kept uniform at all times

and very thin blades may be run with

absolute safety. The construction is sim-

ple throughout and one man can make

the necessary change from rip to re-

saw or vice versa very quickly and easily.

This machine rips 24 ins. between the

saw and the fence and up to 18 ins. thick,

either straight or bevel, and resaws 18

by 8 ins. The illustration shows the ma-

chine as a resaw. Write direct to the

T. A. Fay & Egan Co.. Cincinnati,

Ohio, for a large illustrated circular

which they issue showing the machine as

a rip saw also. It gives full and com-

plete description and may be obtained

for the asking.
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Portable Milling Machine.

Our illustration shows a special port-

able milling machine which has recent-

ly been made by H. B. Underwood &
Co., of Philadelphia. This portable

milling machine is the outgrowtli of a

temporary rig that this company were
forced (o make to do some work
on a large machine in a stated

time and with the machine in place,

and from that the idea has been

elaborated on from time to time until

the apparatus shown has become one of

their special tools. The portable mill-'

ing machine has been designed for

straight line work up to 8 ft. long, with

a number of surfaces in line but on dif-

cussion and comes into popular use.

.\mong railroad men the difficulty is to

keep abreast of the thronging improve-
ments that mark the rapid development
of the mechanical appliances used on
railways.

Right here. Railway and Locomotive
F.NGiNEERiNG Supplies the necessary

adjunct. Its pages are filled with the

expression of the best thoughts of

the leading railroad men of our time.

It has met the universal approval of the

leading railway men throughout the

world. The price, $2 a year, places it

within the reach of every railroad em-
ployee.

"Twentieth Century Locomotives."
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THE UNION
SWITCH &

SIGNAL CO.

Consulting and Manufacturing

Signal Engineers

Automatic Block Signals— Electric

and Electro-Pneumatic

Interlocking—Electric, Electro-Pneu-

matic and Mechanical

Electric Train Staff Apparatus

8ENERAL OFFICES AND WORKS AT

SWISSVALE, PA.

DISTRICT OFFICES

:

New Yerk: 143 Liberty Street

Chluiso : rionadnock Block

5t. Louis: Frisco Building

QUINCY,
MANCHESTER,
SARGENT

CO.
(Q Sr C Company,

Succeeding- Ra II WAY appliaxces Co.,

I Pedrick & Ayer Co.

SOLE SALE AGENT

ELASTIC NIT OR BOLT CO.

Old Colony Building
CHICAGO

114 Liberty Street
NEW YORK

1 Plainfield. N. J.

Factories-, Chicagro HeightF. 111.

/ Milwaukee, Wis.

Manufacturers of

Railway Machinery

and Appliances

PATENTS
Our TTand I'look on PateDts.Trade^Marke.

etc.. sout free. Patents procured through
Munn & Co. receive '.we notiie in the

SCIKXTIFIC AmKRICAX
:MIJX]S' & CO., 361 Broadway, N. Y.
Branch Office: 0J5 F tit. .Washington, D.C.I

"I'.xainiiiation Questions for I'romo-

tion." Thompson. This book is used

by many master mechanics and travel-

ing engineers in the examination of

firemen for promotion and of engineers

Hkely to be hired. It contains in small

compass a large amount of information

about the locomotive. Convenient

pocket size. We cordially recommend
this book. It sells for 75 cents.

The 1904 Air Brake Catechism. Con-

ger. Convenient size, 202 pages, well

illustrated. Up to date information con-

cerning the whole air brake problem, in

question and answer form. Instructs on

the operation of the Westinghouse and

the New York Air Brakes, and has a

list of examination questions for engine-

men and trainmen. Bound only in cloth.

Price, $1.00.

"Compound Locomotives." Colvin.

This book instructs a man so that he

will understand the construction and

operation of a compound locomotive as

well as he now understands a simple

contains several chapters on oil burning

locomotives. Price, 50 cents.

"Locomotive Link Motion." Ilalsey.

.Any person who gives a little study to

I his book ceases to find link motion a

puzzle. Explains about valves- and valve

motion in plain language. Price, $1.00.

Clearing for a Terminal.

.Approaching the brink of the deep

and wide excavation that is being made

for the Pennsylvania Railroad tunnel ter-

minal in the heart of New York City it

reminds us of a miniature copy of the

Grand canon of Colorado. The magni-

tude of the artificial gorge is so far

beyond anything of the kind usually seen

anywhere in cities that it is not to be

wondered at that thousands of idle spec-

tators throng around the dizzy brink

gazing for hours at the spectacle. Hills

and valleys and lakes and rivers are

scattered in natural profusion over the

face of the miniature abys?. There are

EXCAV.\TING I-OR THE rENNSYI,V.\XIA TERMINAI.. XKW YORK CITY.

engine. Tells all about running, break-

downs and repairs. Convenient pocket

size, bound in leather, $1.00.

"Catechism of the Steam Plant."

Hcmenway. Contains information that

will enable a man to take out a license

to run a stationary engine. Tells about

boilers, heating surface, horse power,

condensers, feed water heaters, air

pumps, engines, strength of boilers,

testing boiler performances, etc., etc.

This is only a partial list of its con-

tents. It is in the question and answer

style. 128 pages. Pocket size, 50 cents.

"Care and Management of Locomo-
tive Boilers." Raps. This is a book that

ought to be in the hands of every per-

son who IS in any way interested in

keeping boilers in safe working order.

Written by a foreman boilermaker. Also

railways above railways, with a score of

locomotives and hundreds of cars in

constant operation. A dozen steam

shovels are scooping up the loose ma-

terial in titanic shovelfuls. Machines

are cutting long narrow grooves in the

solid rocks. Hundreds of workmen, busy

as ants, are clustering here and there

on the sloping precipices. Steam whis-

tles are shrieking and voices are calling

from brink to brink as the long trains

of cars move away to a bend in the

distant river that is being transformed

into a system of docks.

From the bottom of this artiiicial

gorge ordinary houses seem towering

aloft like the Capitol at Washington.

The distant steeples seem to touch the

clouds. We are among rocks of every

varietj-. Deep down there is a coarse



236

kind of marble, hard and rtmgli as gran-

ite. Higher np are layers of brown con-

glomerate mixed with coprolites hard as

flint and polished in the wash of primeval

seas. We were reflecting on the in-

volved cycles of ages that iiad elapsed

since one kind of rock was molten fire

and the other loose sand, when we were

suddenly called back to the twentieth

century with cries of "skiddo

—

23—beat

it," and other unintelligible jargon. It

was a laborer waving a red flag. A blast

was to be set off and it was high time

for us to stand back a little. Around

the corner a group of Italian laborers

were upon their bended knees with their

swarthy faces half hidden in their hats,

their lipj silently moving as if calling

on St, Anthony of Padua, when present-

ly a piece of the cliflf about the size of

a locomotive leaped into the air accom-

panied with a muffled crash that shook

the neighboring steeples. The splinter-

ed rocks had scarcely settled on the

ground when a great crane swung its

mighty arm around and a train of cars

backed into place and the steam chisels

and drills and shovels were going again

at double speed, as if to make up for

lost time.

Something of the magnificent niassive-

ness of the contemplated structure can

be already learned from the finished walls

that flank portions of the sides of the

excavation. These walls are about si.xty

feet in height with projecting bastions

sloping inwards like the bold battlements

of some frowning. fortification.

K.MLW.W AND LOCOMOTIVE ENGINEERING May, 1906.

Th? flLDON COMPANY
1103 Monadnock Block

CfllCflGO, ILL.

shown by representation of a 15 ton elec-

tric traveling gantry crane, 70 ft. span,

with cantilever extensions which give a

total trolley travel of 104 ft. The out-

door crane is the most expeditious

method of utilizing yard space and if you

want to get a good idea of the state of

the art, write to the company direct and

ask for one of these illustrated cata-

logues.

Filling Boiler While Being Towed.

Editor:

I notice in April number of Railway

AND Locomotive Engineering, on page

153, some notes from A. J. H., Alena,

Ark., in regard to filling boiler while

being towed. He says one important

thing is left out. I will answer it as

follows: The important thing is, to plug

up the exhaust nozzles.

E. B. Thrall.

Plallsmouth, Neb.

Outdoor Cranes, is the title of a little

pamphlet which has recently come to

our office. It is not, however, a treatise

on a particular species of birds, as one

might perhaps at first think, on reflecting

that cranes are usually to be found out-

doors. It is, in fact, devoted to the

consideration of that species of cranes

which inhabit stone yards, freight yards,

lumber and all kinds of storage

yards, and the -cranes themselves

come from the Philadelphia works

of the Niles-Bement-Pond Company.

whose New York office is at in
Broadway. These electric traveling

cranes are for outdoor use and have a

span of 50. 60. 80 or 90 ft., as required,

and they cover the ground over which

they fly in a inost thorough manner: in

fact, the use of a crane of this kind

makes every inch of space below it

available for storage. The American

Locomotive Company, uses one 60 ft.

span at their .Mlegheny shops, and the

crane lays down and picks up boiler

plate with the utmost facility. The
pamphlet is full of excellent half-tones

and these tell the story, which is sup-

plemented by the letter press given at

the beginning of the little book. An
interesting example of what large out-

door craue- work really amounts to is

Oldest Tree in the World.

The dragon tree of the Canary Islands

is notable for the existence of individu-

als believed to be the oldest living vege-

table organism in the world. The age

of one tree, in particular, the once

famous dragon tree of Teneriffe, has

usually been estimated to be from four

thousand to six thousand years, having

tlius an antiquity comparable with that

of the Pyramids. This wonder of the

plant world was 70 ft. or more in height,

and survived intact until the year l8ig,

when during a terrific storm one of the

large branches was broken off. A simi-

lar storm in 1867 stripped the trunk of

its remaining branches and left it

standing alone. This tree derives its

common name from a reddish exuda-

tion, known as dragon's blood, found in

the sepulchral caves of the Guanchcs.

.Mid supposed to have been used by

them in embalming their dead. It is

said to have been at one time an impor-

tant article of export from the Canaries,

;',nd has never fallen tirely into disuse.

—

Jo\irnal, New York Botanic Garden.

Car and
EngineALDON

R.epla.cer
.,^j|Bf!rt«»---

Save Tirne, Labor and Darn-

age to Eqiiiprn^nt

No Loose Parts to Get Out of Order

Gradual, Easy Lead to Rails

A Modern Appliance for Modem Road*

CIRCULAR ON APPLICATIOIN

Locomotive Engine

Running: and Management

By
Angus Sinclair $2.00 Best Itotik ia print

for auy railroad luaa

ANGUS SINCLAIR COMPANY
136 Liberty Street, New York

Superheated Steam.

Mr. H. H. Vaughn, assistant to the

vice-president of the Canadian Pacific

Railway, presented an able paper on the

subject of superheated steam before the

members of the New York Railroad

Club, at a recent meeting. A number

of records of tests of the Schmidt,

Schenectady and the Canadian Pacific

lypes of superheaters were read by Mr.

Vaughn, and although the latter type

evidently made the best showing in

point of fuel economy, the general de-

ductions he drew were marked by a

snirit of fairness that could not be

questioned. Mr. Vaughn's pointed pre-

sentation of facts and figures was alto-

gether a strong argument in favor of

the use of superheated steam. We ob-
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served, however, ihal the speaker avoid-

ed any reference to the cost of keeping

in repair the mechanical contrivances

used in the superheating of steam, .ind

until this important item and also the

cost of perfect lubrication, not to speak

of the increased first cost in construc-

tion, arc all added and compared with

the actual saving of fuel on locomotives

of correspondiiin weight engaged in the

same traffic, the presentation of the re-

sults obtained is not altogether com-

plete,

Mr, Ed, James, the popular superin-

tendent of the new Lehigh Valley

shops at Sayre, Pa., will present a paper

American Valve and Meter Compsny

CINCINNATI, OHIO

—SEND FOR CATALOGUE—

Compound Locomotives
By Fred H. Colvin, M,E. Tells every-

thing an engineer needs to know about
all kinds of American compound locomo-
tives. $1.00.

ANGUS SINCUIR COMPANY
136 Liberty Street New York

machines are heavy and massive, with

plenty of well distributed metal in them.

The hammers are double acting, and

can be worked with air pressure as well

as stcaot. Tbcy operate under perfect

c()ntrol with easy regulation and varia-

tion in the force of the blow, and are

capable of continuously sustained auto-

matic action. The valve gear is sim-

ple, and consists of few parts, while it

gives accurate and sensitive control of

the blow. The metal in the hammer
casting is distributed so as to secure

uniformity of thickness and shape. The
column box only is cored. The bed

plate is made in one piece, solid with

ST1-:.\M ll.\MMhK .\T WORK.

next month on the best methods of

keeping a terminal repair shop going.

Striking Features in a Hammer.

The slcam hammer, which we are

enabled to here illustrate, is one of

the latest products of the David Bell

Engineering Works, of Buffalo. These

hammers are made in seven sizes,

the cylinders range from 55-2 up to 13

ins. in diameter, and the stroke varies

from 18 to 36 ins. The weight of the

falling parts of the smallest hammer is

'356 lbs., while those of the largest

weigh 2,000 lbs.

The general- design shows that the

the frame, with heavy ribs below the

lloor line, and there is heavj- reinforce-

ment around the die block opening.

The guides are also reinforced, and the

column is made exceedingly stiff by

running a heavy web down both

sides of the die block and by making
the main frame at the base of the slides

much heavier than is usually done.

The hammer head is set at the angle

best suited for facility in drawing and

finishing work either way of the guides.

The head itself is made of hammered
steel and is finished from the solid with

milled V-shaped grooves, which work

in adjustable slides. The slides are
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heavy, bolted through to the main frame

with spring washers on the bolts. The
piston rod is fitted into a taper hole in

the head, the jamb secured in this way
constitutes the real hold. There is,

however, a safety pin, which gives

warning in case the rod ever shows

signs of working loose.

The die block is in two pieces, with

the top cap above the bed plate. This

can be removed if more space is re-

quired for special work. In that case

the lower die can be put into a dove-

tail slot in the lower die block. This

lower die block is very heavy, and is

made so. to ' absorb the force of the

blow. It extends below the bed plate,

and has a large square base. The dies are

made of special open hearth steel and

one set is supplied with each hammer.

Every hammer is subjected to a work-

ing test before it leaves the tiiakcrs'

hands, and a plan of the foundation and

directions for setting go out with each

hammer. This engineering firm are

making a specialty of steam hammers,

and are running their entire plant ex-

clusively on such work. They will be

happy to furnish those interested with

information on the subject, as they be-

lieve that their product contains some

new and very striking features.

Corn specials, as they are called, are

10 be run by the Lake Shore and the

.Michigan Central for the enlightenment

of the farming communities situated

along their respective lines. Exhibits

of produce will be made and meetings

held, at which competent authorities

will give instruction on agricultural

matters, and they will speak of the im-

portance of greater care in the selection

of seed corn and of improved methods

of growing all kinds of grain.

.'\ well designed and efficient oil fur-

nace is not merely a collection of bricks

and fireclay in'a stand of certain size and

shape, it is something more, and a good

idea of what it really 'is may be ob-

tained by the perusal of a pamphlet is-

sued by the Railway Materials Company,

of Chicago. They say that oil is an

ideal fuel, as it contains no ashes and

every portion can be burned so as to

produce heat. The Ferguson furnace is

a low pressure oil burning device which

has a suitable combustion chamber and

means for independently controlling the

oil and air supplied. In these furnaces

the oil leaves the burner in a thin film,

as it may be fed by gravity or equivalent

air pressure, and being brought into

contact with the first supply of air it

is volatilized. As it passes up the pri-

mary combustion chamber it is ignited,

but on reaching the secondary combus-

tion chamber, it is fully and completely

burned with the maximum production

cif heat. The pamphlet tells how this
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is accomplished ami the illustrations

show how it is done. The company will

be happy to send a copy of their very

instructive and artistically printed pub-

lication to anyone who is sufficiently in-

terested in the subject of scientific oil

burning to write to them and ask for

one.
'

General Foremen's Association.

The International Railway General

Foremen's Association Convention,

which will be held at St. Louis, Mo., on
May 8, promises to he an important

gathering of men actively engaged in

the superintendence oi locomotive con-

struction and repairs. The subjects to

be discussed are all of vital importance

and the report of the proceedings will

be awaited with much interest. There

are ten special topics to be discussed,

and committees have been at work dur-

ing the winter months preparing data

for the documents which will be sub-

mitted. The general exchange of views

along the lines pertaining to' railway

locomotive shop practices cannot fail to

be interesting and all will profit by the

gathered experience of others.

How to Work.

Here is a very good piece of advice

for those who feel that they can occa-

sionally take a little. It is from Dr.

William Osier, who some time ago was
•credited with saying that after a certain

age a man ought to be chloroformed.

AVhat the doctor was alluding to was
the novel written by Anthony Trollope
called "The Fi.xed Period," in which
some such idea W'as humorously treated,

and the Doctor did not originate the

idea and, we believe, did not endorse it,

though he was rather insistently credit-

ed with liaving done both. Speaking of
work, which we all have to do in this

world, he said

:

"How can you take the greatest pos-
sible advantage with the least possible
strain? By cultivating system. I say
•cultivating advisedly, since some of you

will find the acquisition of systematic

habits very hard. There are minds con-

gcnitally systematic; others have a life-

long fight against an inherited tendency

to diflusiveness and carelessness in

work. A few brilliant fellows have to

dispense with it altogether, but they are

a burden to their brethren and a sore

trial to their intimates."

Concrete Is Hard.

A very interesting demonstration of

the degree of hardness which well made
concrete may have was afforded a short

tune ago in Philadelphia. One of the

new subway stations in the Quaker City

had been laid with concrete at the rail

level, and it was found necessary to

lower this floor a few inches. The work
w-as done by the use of a cold set held

in position by one man while two others

let heavy, long arm drop blows fall on it

with 25 lb. sledges, as a blacksmith and
his helpers might flatten the surface of a

steel bar.

The result of this method of cutting

the concrete was that the cold set was
driven slowly into the strongly resisting

material and only a few meager chips of

concrete were broken out at a time. The
work was necessarily very slow, and,

for that reason, expensive, but it was
persevered in, notwithstanding that the

concrete was found to be as hard as

some kinds of stone. There may be
more expeditious methods of removing
concrete, but whatever form of pro-

cedure is adopted in a case like this, the

exceeding hardness of the concrete and
its ability to resist forcible dislodgment
will always be the predominating factor

in the problem.

Change of Location.

The Erecting Department of the

Westinghouse Electric and Manufac-
turing Company, for Manhattan Bor-
ough, which until recently was located

in the Trinity Building, has been moved
to the Fuller Building, corner of 23d

street and Broadway, New York, com-
monly called the "Flatiron." This
change was made necessary because the

department was in want of more space
tl-.an it was possible to obtain at iii

Broadway, and also because the uptown
location is more suitable and conveni-
ent for the construction work, most of
the power plants being located within
easy reaching distance.

Transcontinental Contracts.

The Grand Trunk Pacific Railway
Company have let contracts for 457
miles 01 main line, which, with 275 miles
from Portage la Prairie west and the

Lake Superior branch, 210 niiies long,

making 942 miles under contract. This
will carry the main line as far west as
Edmonton, Alba., beyond which there
will not likely be any addition this year.

The government will build 395 miles of
Inie between Moncton, N. B., and Win-
nipeg, Man. Among other works con-
tracted for is the James Bay Railway,
208 miles, the Halifax & Southwestern,
86 miles, and the Great Northern of
Canada, no miles. To these may be
added nearly 500 mi.es of branch lines

of the Canadian Pacific Railway now un-
der construction.

Thirteenth Annual Convention.

The coming Air Brake Convention
will be held in Montreal. Canada, June
5, 6 and 7 next. The date of holding
this convention is later than usual, but
it was decided upon because of weather
conditions in Canada.
The Canadian members of the Air

Brake Association have long desired
to secure a convention, and now ex-
press their intention of making the
next convention the most successful
and enjoyable in the history of the or-

ganization. The visiting members may
rest assured that their intention will be
realized in the most satisfactory man-
ner.

The Windsor Hotel has been select-
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ed as the headquarters for the conven-

tion, and the committee on arrange-

ments requ'ists that all members secure

accommodations at that hotel, since it

is certain tliat they will be courteously

entertained there, and because there is

the added advantage ol having all mem-
bers at the same place; however, it is

optional as to where accommodations

are secured.

While some difficulty may be experi-

enced in procuring free transportation

on roads in the United States, none is

anticipated in Canadian territory; there-

fore members should try to reach a

Canadian road as soon as possible en

route. The Canadian Pacific runs its own
sleeping cars, and Pullman arrange-

ments will not cover sleeping cars on

this line. Other Canadian roads use

Pullman cars, where arrangements se-

cured with the Pullman people will hold

good.

Circulars, giving all particulars re-

garding sleeping car arrangements, have

been mailed to the members, and the

blank form of request for the half rate

privilege should be promptly filled out

and mailed to Mr. F. M. Nellis, Secre-

tary. Present indications are that the at-

tendance will be the largest of any con-

vention yet held. The subjects to be

discussed are of more than ordinary

interest, so that all who can attend will

find it profitable to do so.

New York and
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en fan motors write to the makers and
ask for cither or both. You might want
a small motor this summer, or you might
simply want to be fanned.

Locomotives for the Philippines.

Consul Hamm, of Hull, sends the fol-

lowing item of news which appeared in

the Yorkshire Post of recent date:

"A correspondent is authoritatively in-

formed that an important contract for

supplying eight powerful six wheel

coupled bogie freight locomotives for the

Manila Railway Company has, in the face

of severe continental competition, been

awarded to Messrs. Kerr, Stuart & Co.

(Limited), of the Californian Works,
Stoke-on-Trent. Early delivery was an

important feature in the placing of the

contract with British engineers, and the

locomotives are to be shortly shipped

to the port of Manila."

The Wabash lines east of Toledo and

the Baltimore & Ohio are said to be in

urgent need of telegraph operators, and

the last named road wants operators for

interlocking signals. Difficulty is report-

ed in finding competent men.

Fans for office and shop use driven by

electric motors will soon be in season,

and the way to become "posted"' on

what kinds are made and what they will

do is to secure a copy of the very ar-

tistic catalogue issued by the Westing-

house Electric and Manufacturing Com-
pany, of Pittsburgh, Pa. If you want to

be particular about it when you write

for one, the catalogue we speak of is

called "Special Publication No. 7043."

There are A. C. and D. C. fans made by

this company and these initials stand for

alternating current and for direct cur-

rent, and the price, size, voltage, style,

etc., are given, and besides there is a lot

of general and particular information on

the subject to be had by a perusal of the

little book. The company have alsoissued

a circular on a related subject. It is No.

1 128. and deals with small power motors.

These are suitable for a variety of uses,

such as turning the stirring paddles of an

ice cream freezer or running a cofTee

mill. There is a picture of a rotary neo-

style being driven by one of these mo-
tors. A neostyle is what is used in many
offices for multiplying circulars. It is

very evident from the examples given

that these small power motors can be

employed to advantage both in the of-

fice and the shop to do a lot of work
which is usually done by hand. If you

want a copy of this circular or the one

Use beeswax instead of putty in nail

holes in yellow pine. It matches the

color and no one can tell where the nail

holes are without making a very close

inspection.

The fool who has not sense to dis-

criminate between what is good and

what is bad is well nigh as dangerous

as the man who does discriminate and

yet chooses the bad.—Roosevelt.
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Driving a Tunnel.

Tunnel building in some form or other

is an exceedingly ancient art, and, per-

haps, had its earliest development in

Egypt. In those far-off days the only

tools which could be applied to the work

were rude hand-made implements, and

the most powerful agency which the

ancients knew how to employ was the

system known as "fire-setting." This

consisted of lighting a fire of wood on

the rocks which it was desired to disin-

tegrate, and when they had become hot,

they were suddenly cooled by the ap-

plication of water, and sometimes of

vinegar, which caused the heated stone

to crack, after which a few fragments

were removed by hand and fire setting

was again resorted to.

In making excavations, or, as we
would say, in driving tunnels, the fire

setting system was necessarily a very

slow process and it had the additional

disadvantage that the fire vitiated the at-

mosphere and when it was extinguished

in the process of cooling the rock, large

quantities of smoke were given off,

which, with the then imperfect methods

of ventilation, was difficult to get rid of

even after the rock had been split.

It was by this curious kind of tunnel

driving that Caliph Al Mamoun forced

an entrance into the great pyramid of

Egypt. It had been sealed from the time

of its building, about 2170 B. C, until

lie was able to effect an entrance in the

year 820 A. D. The door of the pyramid,

placed about 24 ft. to the left of the

center line, had been concealed very

carefully by the builders and each of

the pyramid's enormous sloping side-

had been covered with casing stones of

smooth, polished, dense white limestone,

which shone in the sunlight like thi

"terrible crystal" spoken of in Ezekiel

No doorway being visible, the Caliph

believing the pyramid to contain untoln

treasure, forced an entrance with tht

aid of hapimers, fire and vinegar. N'

treasure was ever found and it has been

left for modern science to reveal the

poses. An example of a Roman tunnel

built as part of a highway, was that con-

structed by the Emperor Vespasian,

which carried the Flaminian way through

the range of the .Apennines. The tun-

men were called "leggers" on account

of the way they employed their lower

limbs to furnish the necessary motive

power. These tunnels were mostly

through hard ground and were driven by

FIRST TUNNEL IN .\MERICA.

(Reproduced from "Drinker's Tunneling.";

nel of Pasilipo, on the road from Naples

to Pozzuoli, was built about 36 B. C,

?nd is in use at the present time.

The early tunnels in England were

built in connection with canals, as, in-

deed, they were in this country. The

first English canal tunnel was finished

in 1777, and was on what was called the

Grand Trunk Canal. It was 9 ft. wide,

12 ft. high, and permitted a 7 ft. boat

moderately loaded, to pass througli.

MINK TUNNEL, Lake superior division.

probable intention of the architect of the

most ancient and the most enduring

building on earth.

The Romans were also tunnel builders,

many of their works being for the con-

veyance of water or for drainage^ pur-

The way the boat was made to move was

curious enough. Men lay on their backs

on top of the load of freight which the

boat carried and they pushed against the

sides and roof of the tunnel with their

feet and so forced the boat along. These

the fire setting system, though later on,

pick and gad were used when soft

ground had to be attacked.

The year 1821 saw the completion of

the first tunnel ever constructed in the

United States. It was situated not far

from Philadelphia, on the canal leading

from Norristown to tidewater at the falls

of the Schuylkill, and was the outlet for

the coal regions in the vicinity of that

river. It was above Auburn, Pa., at i

place called Orwigsbury landing. The

tunnel was 450 ft. long, 20 ft. wide by 18

ft. high, and was driven through red

shale. Tlie greatest thickness of rock

above the tunnel was 40 ft., and the pas-

sage was some years afterwards made

into an open cut. The second tunnel in

point of time in this country and the

first large mining tunnel was the Hackle-

bernie Tunnel near Mauch Chunk, Pa.,

began in 1824 by the Lehigh Coal and

Navigation Company. In the construc-

tion of this tunnel, which was 16 it. wide

by 8 ft, high, about 3,745 cubic yards

of rock were taken out at a cost of $7.16

per cubic yard. The first railroad tunnel

was on the Allegheny Portage Railway

in Pennsylvania. It was begun in 1831

and finished in 1833. This tunnel, driven

through slate, was 901 ft. long, 25 ft,

wide, arranged for a double track

road, and was 21 ft. high. It was arched

with stone, 18 ins, thick, for a distance

of 150 ft, in from each end. The con-

tract price for excavation was $1,47 per

cubic yard. The railroad using this tun-

nel was built to connect the central and

western divisions of the Pennsylvania

Canal,

There are many modern methods of

tunnel driving, one of them, which has

been called the American center cut sys-

tem of heading blasting, is more or less

typical of the others, and was first tried

on the Hoosac Tunnel, and subsequently
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introduced at Miiscoiiotcoiig, ami in oth-

er similar undcrtaUings. The llousac

timnel is on the Boston & Albany rail-

road. It is situated in Berkshire county,

Mass.. and is :i1)oiit 4}^ miles long, and

iukIc wilh the center line of tlic tunnel,

and when the rock has been broken out

by the electrically fired blast and re-

moved, a linal set of holes, parallel to

the tunnel center line, are ilrilled and

VIEW TAKKN FROM INTERIOR OK ONE
OTHER.S. KRA.SE

is large enough for two tracks. The
rock penetrated in driving this tunnel

was principally micaceous schist.

A heading is practically a small tunnel

usually driven in hard material at the

top of what will later on be the finished

tunnel. A fairly accurate metal picture

of what a top heading is like, may be

had by supposing the back sheet of a

wagon-top locomotive boiler to repre-

sent the cross section of the finished

tunnel. In such an arrangement that

portion lying above the crown sheet

would correspond to the heading and

the rock would be taken out by the cen-

ter cut system of blasting.

This system consists of drilling, say,

six holes in two vertical rows, of three

each, about 9 or 10 ft. apart and at such

an angle that each pair shall meet or

cross at the bottom. When these holes

are fired, a vertical wedge-shaped quan-

tity of rock is taken out. The squaring

up process is carried on by drilling two
vertical lines of holes a few feet from

the edges of the entering wedge made by

the first excavation. These are drilled

at a lesser angle, with the center line

of the tunnel, and when they are fired the

sides of the wedge are taken out, leaving

the floor area of the heading something

like the shape of blunt wedge, or like the

back of an ordinary journal bearing for

cars. A third series of holes is then

drilled a few feet from the newly formed

edges of the blunt wedge-shaped excava-

tion. These holes make a still smaller

TUNNEI- SHOWING OPENING OF THRKK
R CANYON, B. C.

fired, and thus a total advance of about

8 or 10 ft. of heading has been made.

The drill carriages, which are strong,

rfuigh frames, are mounted on wheels

or cars use<l in removing the broken
stone. The drills are operated by com-
pressed air, piped along the heading and
conveyed to the machines through rub-

ber hose. Headings are run from both

ends of the tunnel at the same time, and
eventually meet at or near the center.

The work of taking out the bottom of

the tunnel is carried on by drilling slop-

ing holes downward through the floor

'if the heading and also by approaching

them with holes drilled close along the

floor of the main tunnel. As the work
progresses temporary tracks are laid

along the tunnel floor which are used
for the bottoming drill carriages aiiu lor

removal of broken rock as each blast

sets it free. In the process of taking out

the bottom of the tunnel and before each

blast, the drill carriages in the heading
are run in toward the center of the tun-

nel while those on the main floor are

backed toward the portals. When the

tunnel has been finally driven, any jag-

ged pieces of projecting rock are trim-

med oflf so that at least the required

clearance for railway traflfic will be had
all the way through.

The driving of sub-aqueous tunnels

is. in a way, a more daring feat of en-

gineering than the building of rock-

hewn galleries in the mountains, be-

cause the ground in which such work
is done is usually soft and the danger

of the tunnel being flooded is a con-

stant menace to the builders. In tunnel

work under rivers the advance is

generally made by pushing a circular
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The general form of shield for this

kind of work is circular and it is made

of boiler plate, and is the full size of

the tunnel. The shield is really a huge

ring, and when pushed forward cuts into

the ground in front of it very much in

the same way that a biscuit cutter in the

hands of a good housewife cuts out cir-

cular cakes from a flat rolled-out lay-

CENTER CUT METHOD OF HEAUING DRILLING
(From "Drinker's Tunneling.").

er of dough. The chef-de-cuisine, how-

ever, uses hand pressure for the work,

while the tunnel shield is made to cut

out its cake by the combined pressure

of perhaps a couple of dozen powerful

hydraulic jacks. The base upon which

all the jacks press in order to drive the

cutting edge forward for each advance

is the iron lining of the tunnel which is

put in place in a series of sectional rings

behind the shield as the work goes for-

ward.

The shield used in driving the St. Clair

tunnel was 21 ft. 6 ins. in diameter and

about 15 ft. long, with two vertical par-

titions near the back, and a couple of

horizontal floors dividing the circle into

three zones. Upon these floors men
worked excavating all the material

within the ring. The partitions at

the back were separated by a

space of about 4 ft. and sliding

doors gave access from one "room"

to the other. The interior of the shield

was, of course, filled with air but it was

raised to a sufficient pressure above that

of the atmosphere to prevent water and

mud from oozing in too fast. When the

shield was about to be advanced the

doors in the front partition were closed

and the air pressure was raised in what

we have called the rooms in the head of

the shield. When the advance had been

made, the workmen entered the rooms
between the two partitions and closed

the sliding doors behind them. The
pressure was then raised and they open-

ed the doors and entered the head of the

shield and began to cut down the wall

of earthy material in front of them, pass-

ing back the excavated material into the

space between the partitions. When a

sufficient amount had thus been passed

back, the doors in the front partition

were closed and those in the back par-

tition were opened and the material re-

moved into the interior of the tunnel

and taken away, and when all the ma-
terial which the cutting ring of the

shield had enclosed had been removed
another advance would be made and the

operation repeated. In this way
the shield would be ad-

vanced each time a dis-

tance equal to the stroke

of the hydraulic jacks, and
the two partitions with

their sliding doors, never

both opened at the same
time, would always pre-

serve a very efficient air

lock at the point where

soft or wet material was

being cut into and re-

moved.

The tube of the St. Clair

tunnel is 6,025 ft. long,

with open approaches

amounting to 5,603 ft. ad-

ditional, thus making it

one of the longest subma-

rine tunnels in the world. The total

weight of iron in the lining tube is about

56,000,000 lbs., and it took about three

years to build the tunnel. It is on the

Grand Trunk Railway under the St. Clair

river, and joins the town of Sarnia on

the Canadian side with Port Huron on

the American side of the international

boundary. It is a wonderful piece of

engineering and a traveler from the

"States" passing through the great bore

enters the "Northern Zone" through the

have become practically meaningless, due

to the natural course of improvement.

The nominal horse power of an engine

was originally based upon a definite pis-

ton speed in feet per minute, and those

who are curious may find various rules-

on the subject in old publications.

As engines were improved and used

less steam to produce a "horse power,"

the horse power of any given boiler

was increased in rating or performance

with each reduction in the steam re-

quired, and in addition the boiler itself

was imprftved, and new designs were

brought out which gave greater results

in quantity of water evaporated per

pound of fuel consumed. James Watt
fixed upon I cu. ft., or 62^4 lbs. of wa-

ter evaporated per hour, as the standard

horse power of a boiler. Other engi-

neers made rules based upon such stan-

dards as I sq. yd. (9 sq. ft.) of heating

surface, or I cu. yd. of capacity. Such

boilers were supposed to require I sq.

ft. of fire grate surface to develop the

unit I h.p. These rules, which were use-

ful enough and sufficiently accurate in

their day, have all given way to a com-

mon standard and this is the amount of

water evaporated "from and at" 212° F.,

which is 34!/2 lbs. In common practice

this is equivalent to about 30 lbs. of feed

water at 100° F. evaporated at 70 lbs.

gauge pressure. The term "from and at

212° F." means, from water at 212° F.

into steam at 2i2°F., that is, at atmos-

pheric pressure, and it is calculated

from the actual amount of feed water at

the temperature of the supply, and the

temperature of the steam at the boiling

TAKING OUT BOTTOM BY HOLES DRILLED FRO.M HEADING AND ALONG FLOOR.
(Reproduced from " Drinker's Tunneling.")

under water gateway to the Dominion,

for it is. indeed, what the guidebooks

call it, the "link that binds two na-

tions."

Horse Power of Boilers.

BY ROGER ATKINSON.

The use of the term "horse power" to

convey an idea of the size of a boiler

has become "as dead as Julius Cssar"

for many years, just as the term "nominal

horse power" has also gone out of use,

though it was formerly used to express

the size of an engine. Both expressions

point corresponding to the pressure car-

ried in the boiler, so that all boiler per-

formances may be compared upon an

accurate basis. This allows for, first,

the number of units of heat required to

raise the temperature of each pound of

feed water up to the boiling point, and,

second, for the units of heat required to

convert each pound of the water into

steam at the same temperature.

For ordinary rough calculations the

amount of water actually evaporated by

the boiler during test is reduced to the

equivalent evaporation "from and at

212° F." in the following way: For each
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pound of water raised from the feed teni- water varies greatly according to the wlicre I h.p. has been shown for I

pcratnre at 100' F. to the boiling point type of boiler and the proportion of grate sq. ft. These records, however, must
for steam at 70 lbs. pressure which is area, but generally speaking, the Lan- be considered largely fictitious, as the

316° F., we have to allow one unit of cashire type, where the ratio of heat- horse power shown by the indicator

heat for each degree 316 — 100 = 216 ing surface to grate area may be from diagram taken when running down hill

can be made very high and be very mis-

leading.

PUSHER ENGINE AND TUNNEI, IN THE ROCKY MOUNTAINS. CAN. PAC. RY.

units. Then we have to add 893 units

of heat required to convert each pound
of water at 316° F. into steam, which

is the latent heat of steam at 70 lbs.

gauge pressure, thus making the total

216 + 893 = 1,109 units of heat absorbed

per lb. of water. Now it takes about

966 units of heat to convert one pound
of water, from water at 212° F. into

steam at 212° F". at atmospheric pres-

sure. So that it takes 1,109 ^ 966 = 1.14S

times as much heat to raise water from
100° F to st€am at 70 lbs., as it does to

convert water at 212° F. into steam at

212° F., and if we apply this rale to the

standard mentioned above, that is, 30 lbs.

of water per horse power, we get

1.148 X 30 = 34-44, or about 34i/< lbs.

per horse power from and at 212°.

If we take as an average the evapora-

tion due to the burning of i lb. of coal as

7^ lbs. of water, we would have 4 lbs.

of fuel consumed for each horse power

developed by 30 lbs. of steam. This may
be taken as a common standard for or-

dmary stationary engines in fair order.

If this steam were used in a modern
high pressure compound condensing en-

gine requiring only 15 lbs. of water per

horse power, indicated, we should get a

horse power from 2 lbs. of coal, or the

boiler would be developing twide its for-

mer rated horse power.

The number of square feet of heating

surface required to evaporate 30 lbs. of

IS to I or 25 to I requires about 7 sq. ft.

Multitubular boilers with ratio of 30 to

I or 40 to I require about 4!4 sq. ft. of

Nicknames of Railroads.

An old engineer on the Wabash, when
speaking of the nicknames for railroads,

said: "The old T., P. & W. was known
in the early days as the Tipup, Tired,

Poor & Weary, and Tobacco, Pipe &
Whisky Road.

"What is now called the Panhandle

was known as the 'Jerk Water,' from

the fact that water was secured by stop-

ping the engines and drawing water

fiom the creeks along the line.

"The C, W. & M., now the Big Four,

was at one time called the 'Tri-Weekly,'

.-ind the old-timers used to say of it, 'Go
up one week and try to get back the

r.ext.'

"The Wabash was then known as the

Toledo, Kansas City & Western, or,

better still, as the 'Torn, Worn &
Worthless.' The engines were all wood
burners, and the firemen used to say

tliat they had to put in crooked logs to

enable the engines to get around the

curves.

"The Vandalia, once the Logansport,

Crawfordsville & Southwestern, was
known as the 'Pumpkin Vine' and the

'Dolly Varden.' I once went over the

road, and weeds were so high that T

SOUTH rORTAU OF THE ST. CLAIR RIVER TUNNEL.

heating surface per horse power of 30 could not see the rails." We remember

lbs. water evaporated. Locomotives long ago seeing the name of the Lon-

generally require about 3 sq. ft., but in don, Chatham & Dover referred to as

rare cases, records have been given the Leave 'em. Smash 'em & Turnover.
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Development of Valve and Valve

Motion.*

BY ANGUS SINCLAIR.

PART FOUR.
COMBINED LINK AND C.\M MOTION.

In 1866 the valve gearing shown in

Fig. 37, which was designed and patent-

ed by Messrs. Uhry & Luttgens, was ap-

plied to an engine built by Rogers for

the Central Railroad of New Jersey. In

this there was an ordinary shifting link

worked by two eccentrics and connected

with a pin attached to the lower arm

of a rocking shaft in the usual way.

What may be called a supplementary

rocking shaft, R, R', was pivoted to the

top pin of the main rocking shaft. The

lower arm R' of the supplementary rock-

ing shaft was bent into a half circle,

as shown, in order to clear the main

rocking shaft M. The supplementary

rocker was worked by a cam 0', which

was connected to a pin P. The effect of

the action of the cam was to accelerate

the movement of the valve at the time

that it opens the ports for admission and

exhaust. Its adjustment gives about 50

per cent, greater opening of steam port.

The point of exhaust is retarded from

S to 6 ins. beyond the link motion, while

the point of compression remains the

same. The size of opening of the ex-

haust is somewhat larger than with the

link motion, and it is opened in less

time, thereby producing a strong and

clear exhaust.

This motion gave a quick port open-

ing, delayed but sudden release, and pro-

vided about the proper amount of com-
pression, but it was not applied to a

second engine.

CORLISS VALVES ON LOCOMOTIVES.

The valve and gear shown in section

in Fig 38 is an adaptation of the Corliss

principle to suit the requirements of lo-

comotive practice. It was designed by
Mr. O. W. Young and consists of two
valves for each cylinder, operating al-

the irregularities in lead and either a

constant or a slightly increased steam

lead for the shorter cut-offs can be ob-

tained, and an excessive pre-admission

of steam avoided. The exhaust lead by

this device is caused to increase as the

cut-off is shortened and permits an cx-

liaust lap for long cut-offs, changing to

exhaust clearance

for a short cut-

off.

The valves con-

sist of cast iron

strips outside the

exhaust cavity

and partitioning

the live from ex-

haust steam. The
strips are free to

move towards
or from their

seats, and are in-

dependent of each other. Each strip fol-

lows its own individual path of travel

and adjusts itself to any irregularities in

the seat over which it moves. The valve

body or carrier is journaled at each end

and its weight is supported entirely clear

the locomotive, be it Stephenson, Wal-

schaert, Marshall, Joy or any other mo-
tion which gives a movement to the

valve parallel to the line of the cylinder

axis. The exhaust valves are i}4 ins.,

less the distance over all, than the main-

steam valves. In the dash pot connec-

tion between the main steam valve and'

the exhaust valve, a movement of 1%
ins. is provided for, so that when the

main valves open for exhaust, the in-

dependent exhaust valves open at the

ROaER.S' LINK MOTION .\ND INDEPENDENT CUT-OKF.

same instant and with exactly the same-

movement as the main steam valve,,

so that when the exhaust takes place

there is an additional area of exhaust

port opening equal to the area of the-

independent exhaust valves, and which-

arc 5 ins. in diameter, and this arrange-

ment secures a considerably increased'

port opening, thus giving a very free

exhaust of the steam from the cylinders,

thus reducing back pressure, and the final

closure of the exhaust port is delayed

until late in the stroke through the dash

pot connection between the main steam

valve and the exhaust valves. Increased

expansion is secured by giving about -i^

of an inch exhaust lap to the main steam

valve.

UHRY & LUTTGENS' CAM-LINK
.MOTION, lS65.

of the valve seat, the only weight on the

seat being that of the strips.

ALLFREE-HUBBELL GEAR.

In this gear the valve seat is tilted

about 15°, thereby providing for the

use of one end of the valve, as well as

FIG. 38. SECTION OF YOUNG'S ADAPTATION OF THE CORLISS PRINCIPLE.

ternately as inlet and outlet and driven

by the Corliss wrist motion, used in con-

nection with the Stephenson link. An
original device is provided for correcting

•This is part of a historical article for my
forthcoming book, "Development of the Loco-

motive Engine." If readers find mistakes of

facts, they will oblige me very much by pointing

them out." Angus Sinclair.

the valve faces, for admission and ex-

haust; and there is also an independent

valve for controlling the exhaust, prac-

tically making it equivalent to a four-

valve engine with only two ports to the

cylinder. No auxiliary motion is used,

the cylinders are bolted to the boiler in

the usual way and the valve stem is con-

nected to the existing valve motion of

Care and Maintenance of Locomotives.

An e-xcellent paper on this subject-

was presented by Mr. E. T. James, su-

perintendent of the new repair shops

of the Lehigh Valley Railroad at.

Saj're, Pa., to the members of the Ne-w

York Railroad Club at the last regular

meeting. Mr. James had gathered his

array of facts from a wide and varied

experience and sho-wed a thorough fa-

miliarity v^fith the subject. He is a firm^

believer in the classification of -work,

and that each man or group of men
should be assigned to a certain kind of

work, for -which they should be held'

responsible. In the matter of running

repairs and roundhouse -work, he par-

ticularly insisted on the necessity of

maintaining a force sufficiently large to

care promptly for the work and still

keep down the cost of repairs as lo-w

as is consistent with good service.

His recommendations were in mark-

ed contrast to the methods in -vogue in

many roundliouses where the scarcity

of hands is only equaled by the lack

of tools, while the sanitary conditions

seem to be something unthought of by

the heads of departments who seem
bent on making a false record for eco-n-
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omy. Reproach for lliis sort of thing

has come down through the centuries,

and, perhaps, found its best expression

in Hood's "Song of the Shirt," with its

LINK MOTION USED BV BALDWIN
IN 1S40.

(Referred to on page 155 of kY. axd L. H.

)

sad cry of, "Oh, that bread should be so

dear, and flesh and blood so cheap!"

It is a promising sign '.n the twentieth

century when we see the heads of de-

partments of great railways pause in the

multitude of affairs that crowd upon them

and point out, as Mr. James does, that

when the volume of business is large and

power is in constant demand it is neces-

sary immediately to increase the regular

service with additional men in order to

prevent delays to trains and congestion

in the yards. Not only so, but Mr.

James e.xplicity states that in order

"To get the best service from the men
doing this work, it is very necessary

for the foreman to see that the engine

house or terminal is kept clean and

neat as conditions will permit. The
pits should be kept clean and free of

water, dirt, rubbish and scrap material,

as actual working conditions will per-

mit; the floor should be kept clean and

all scrap material removed from en-

gines taken away as soon as possible,

to permit the men employed in inspect-

ing and making repairs to have ample

room and good facilities to carry on

their work under the best possible con-

ditions. By doing this the men will do

better work and more of it, than if they

were allowed to work in wet and dirty

pits, and floor littered with old scrap

material and refuse. Good lighting fa-

cilities should be provided so tliat the

men can see to do their work properly

when working at night or at any time

or place where artificial light is re-

quired."

Those of us who have worked many

nights in dilapidated roundhouses

where the building was so small and

the locomotives so

large that a oortion of

the tank was projecting

out in the open air, can

eclio the opinions of

Mr. James that any-

thing approaching such

conditions is out of

date.

In the matter of gen-

eral repairs also, Mr.

James spoke with fine

sense when he pointed

out that locomotives

that have undergone re-

\ pairs should be careful-

ly tested for several

days. In some shops it

is customary to send a

newly repaired locomotive out on the

road after a hurried trial of a few hun-

dred yards, and in the event of any de-

fect appearing the unfortunate gang

foreman, under whose supervision the

repairs were made, would be berated by

some thoughtless, hot-headed general

foreman whose stupidity would be al-

most equaled by his arrogance.

Mr. James' method, to use his own
words, would be with a newly repaired

"engine in preliminary' or preparatory-

tent engine crews for this work. Ther

cngincman must be a man of good
judgment, careful and reliable, and be

familiar with the service to which the

engine will be assigned and the class

of work it will perform when on its

regular run. so that he will be able to

make an intelligent report, based on

his experience as to when the engine is

ready to go into regular service. After

receiving the engine he should go over

all parts carefully, si e that the boiler.

l^^^^
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Service, on account of heating and
ot.icr defects."

This is real work, and if it is quietly

and conscientiously done it is a most
important factor in the good result

which is sure to follow. There is no
reason for mere fault-tinding on the

part of the man who does this work,

nor should he pretend to look for per-

fection.

1 In regard to the duties of engineers,

Mr. James believes that they should be

"held responsible for the condition of

the engine on the completion of the

trip, as far as the parts he has control

over, and should make a report of all

work required to be done, to the prop-

er official, or in a book provided for the

purpose. Any neglect on his part in

caring for this important work should

be carefullj' looked into, and if it is

proved that he is habitually careless or

negligent, he should be disciplined. It

is very essential to the successful op-

ct'rding to conditions and location of

terminal. Special appliances should be

provided to take care of the heavy

parts of the modern types of engines

so that they can be handled quickly and

cconomially, and with the least unne-

cessary delay. Portable cranes should

be provided to handle cylinder heads,

pistons, crossheads, steam chests, rods

and other parts which are required to

be handled when repairs are being

made. A drop-pit of suitable dimen-

sions should be conveniently located."

In a word, suitable appliances should

be supplied and kept in order if work

is to be done as it should be done.

Staybolt Breaker.

Our engraving shows a staybolt

breaker operated by compressed air

which is used in the Columbus, Ohio,

shop of the Hocking Valley Railroad, of

which Mr. J. W. Rowland is general

foreman. The breaker is, roughly speak-

The air inlet valves are so placed that

one man can operate the tool, and he

stands near the front where the placing

and action of the machine are easily con-

trolled. There is a short cylinder, at the

back of the apparatus which is used (or

air storage and is the main valve cham-

ber. The long 2 in. cylinder on the side

of, and parallel to, the machine is for

the purpose of holding the apparatus

against the staybolt and to automatical-

ly pull the machine up to the next bolt

or rivet, as the case may be.

When the striking piston has deliver-

ed its blow and is to be brought back

into position, air is introduced in front

of it and although some of the air es-

capes through the tool socket, the pres-

sure is sufficient to carry it back and

the hand valve is at once closed. The

staybolt breaker is a very efficient shop

appliance and is spoken of in the high-

est terms by Mr. W. H. Laughridge, the

foreman of tiie boiler shop. It is a time

STAYBOLT BREAKERS USED IN THE HOCKING V.\LI,EY BOII.ER SHOP AT COIA'MBUS, OHIO.

eration of the engine, that he give this

work close attention and care, and

when reporting work it should be done •

in an intelligent, comprehensive man-

ner, specifying clearly whenever possi-

ble the particular parts that are defec-

tive, or which require repairs. By do-

ing so the work of the terminal or en-

gine house forces will be materially re-

duced, excessive delays at times avoid-

ed and engines will be kept more regu-

larly in service."

In the matter of special appliances

and tools required, we agree with Mr.

James that "in order to carry on the

work on good lines and in an expeditious

manner, it is necessary to have a suffi-

cient number of machines, located con-

veniently near or in the roundhouse,

to take care of the machine work that

is required to be carried on at a termi-

nal point. Of course, the number and

class of these machines will vary ac-

ing. a cylinder something over 7 ft. long

and about 5J4 '"s. in diameter. It is

suspended by a chain from an overhead

crane or other ^convenient point of sup-

port, the dips to which the chain is at-

tached are placed near its ends. The

heads of the cylinder are held by six

rods outside, screwed into the front head

and with nuts on the back hea<i.

The main cylinder is 4 ins. in diam-

eter and is fitted with a heavy solid

piston which when in motion can strike

a very heavy blow. There are six vents

at the front end which allow the easy

escape of air in front of the piston as it

moves forward. The point of the cut-

ting or breaking tool is beveled some-

thing like the end of a crowbar and is

also slightly curved so that when it is

placed against a staybolt it will be

driven squarely against it and there will

be no chance of a glancing or sidelong

blow struck.

saver and easily pays for its cost of

construction and maintenance.

The Canadian Westinghouse Com-
pany. Ltd., has been awarded a contract

by the Montreal Street Railway Com-
pany for a large amount of apparatus.

This was necessitated, by the rapidly

growing traffic of that company. The

order included 20 quadruple equipments

of railway motors complete with con-

trollers and details; also a 1,000 K. W.,

600 volt, direct current engine type gen-

erator for installation in their main pow-

er house, and three 500 K. W., three-

btaring, motor generator sets consisting

of type C motors and 550 volt direct

current generators. These latter are

similar in capacity to those now in-

stalled in their various sub-stations,

which feed directly into the trolley cir-

cuits.
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General Correspondence.
Once Laughed At, Now Used.

Edilor:

In the May number of your interest-

ing magazine you speak of the VVals-

chaert valve gear as used by the late

Mr. Wm. Mason, and that "sentiment

among the M.M.swas decidedly opposed

to the motion." This is true, but tlie

work done by this valve motion did

not agree with the "sentiment" of the

M. M.s, as it is to-day doing good work
•on some of the Mason bogies. The
trouble was that anything new was not

looked on with favor, and often good

ideas were condemned without a trial.

When the air brake was lir.st intro-

duced on one of our Massachusetts

roads, an engineer of that road said it

was not worth "hell room." The idea

of hitching another engine on his boiler

was "damn nonsense." The air brake

is still with us, but the engineer who
did not approve of it is on a farm.

Looking backward, it is funny to re-

call the opinions of men. Mr. Mason's

bogie was objected to because he used

the back driver for his main crank pin,

but the Atlantic type of engine is gear-

ed up the same and is here to stay.

Mr. Mason's flexible steam pipe was

another object of derision. It does

well with a reasonable amount of care

and attention. Mr. Mason used the

Walschaert valve gear on his bogies

because he had to, in some cases, not

from preference. The bogie was made

furi of because of its many parts, bnt

the Mallet engine discounts the bogie

for pieces. Herbert Fisher.

Taunton, Mass.

boiler tlnuiigli ihc check. Open the blow-

off cock and let the water run until it is

cold enough to bear t(.)uching with your

hand. Then remove the plugs and pro-

ceed to wash the crown sheet, making

an eflfort to get the scale removed down

llie sides of the water chamber and avoid

washing the matter toward the flues.

.^s to the caulking of flues, they should

The idea advanced by Mr. Uavey that

a boiler should be completely cooled

five or six hours before a boiler maker

is called on to make repairs is entirely

erroneous. The crystallization that natu-

lally sets in with extreme coldness is not

calculated to render the metal in a con

dition for fine caulking, which is liter-

ally a bending of the metal. Extreme

Washing and Repairins; Boilers.

Editor:

Mr. Davey's letter on Cruelty to Boil-

ers, which appeared in the May issue of

R.MLW.w AND Locomotivt: Engineering,

was interesting as far as a happy faculty

for finding fault was concerned, but in the

more important matter of applying a

remedy for any existing evil, it could, I

think, be improved upon. He seems to

to be peculiarly fortunate in being able to

constitute himself into a committee of

one and make inspection tours from

Lake Erie to the Gulf of Colorado for

the purpose of observing the conditions

on other roads, and his opportunities are

to be envied.

The next time he goes on his rounds
he should tell the hostler at the clinker

pits to set the injector going and let it

nm as long as it likes, then blow off

the remaining steam. Let the boiler

washer then attach the hose and fill the

PUTTING JUST A LITTLE WHERE .IT WILL DO MOST GOOD

be bored out with augers long enough

to reach from end to end. The caulk-

ing should be done while the boiler is

warm.. Plugs should be used in cracks,

and a copper plug is a good thing where

the metal is worn thin. The expander

should be handled very carefully in tight-

ening flues that are leaking badly. A
slight leak may be closed by using a

well fitting beading tool.

heat is much preferable, but men should

not be allowed to work in an atmosphere

of more than 110°, and nothing is better

than to commence operations while there

is some heat left in the boiler, and use

the blower moderately to carry ofif the

gases and cool the air while the boiler

maker is at work.

J. R. Hunter.

fVilmington. Del.
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Elevation on Railroad Curves.

Editor:

The curve and all that pertains to it

is highly interesting to every railroad

man, but particularly so to the engineer.

As we frequently hear curves spoken

of as a 5°, 7°, or a 10°, it may be well

tion of outer rail in inches; y, radius of

= ^— will give
1.23 r

FIG. I. CHORD OF CURVE, GIVING
DEGREES.

to specify in particular what is meant

when a curve of a certain degree is men-

tioned; this knowledge will be apprecia-

ted by many who have never taken the

pains to find out just what a degree of

curvature means.

Referring to Fig. i we have an illus-

tration of a 1° and a 2° curve; the curves

are continued until they form complete

closed circles, as any curve will do if

it is long enough, and is continued to

the point of its origin. By definition a

one degree curve is a portion of the

circumference of a circle having a diam-

eter of 11.460 ft.—something over two

miles in diameter.

A two degree curve is formed in same

way by a circle 5.730 ft. in diameter, in

like manner a 10° curve, by a circle 11,460

ft. in diameter, etc. In engineering

works, the radius, one-half of the diam-.

eter, is used as the unit of measure in-

stead of the diameter, thus : a one de-

gree curve has a radius of 5.730 ft., and

by dividing 5.730 ft. by the number of

any particular degree, the correspond-

ing radius for that curve will be found.

A simple method for ascertaining the

degree of a curve is used by trackmen,

and it is sufficiently accurate for all prac-

tical purposes. A line 43 ft. long is

drawn taut on the inner side of rail and

the distance from middle of line to rail

is measured with a rule; every '/i in.

corresponds to one degree of curvature,

and on some roads where 'A in. eleva-

tion of outer rail per degree is consider-

ed about right this method gives the

amount of elevation required by the

curve at the same time. See Fig. 2.

The correct elevation of the outer rail

on curves is not a simple matter; it de-

pends on the gauge of the track, the

degree of the curve and the rate of speed

of the train in miles per hour, and
while the elevation increases in direct

proportion to gauge and degree of

curvature, it increases as the square of

the train speed—60 miles per hour re-

quiring four times the elevation that is

•» correct for 30 miles per hour.

For the use of those who wish to cal-

culate the elevation for curves the fol-

lowing engineer's formula is given : Let
V equal miles per hour, g the gauge of

track expressed as feet and decimals of

a foot (4.7 ft. for standard") : e. eleva-

curve in feet; then, f-

the elevation required.

In other words, multiply miles per

hour by itself and multiply this product

by the gauge; divide this final product

by one and one-fourth the radius, and

you have the inches of elevation required

for a particular gauge, curve and rate

of speed. This nice calculation on pa-

per, has to be greatly modified in prac-

tice, for the elevation that is correct for

the express speed of 60 miles per hour,

will not do for the freight that is run-

ning at 15 miles per hour; further, the

elevation has to be built up gradually

on straight line where it is not wanted,

so that it will be efifective on the curve

where it is really needed. On many re-

verse curves, it may be necessary to

drop 4 ins. in elevation on one side and

build it up on the opposite side, where

there is less than 100 ft. of straight line

DIAMETER
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When it cuiiics tu engine slipping be-

canse of the lifting action of main rod,

it seems to me Mr. Allen is in error.

When a locomotive is at rest there is a

certain weight on drivers and a certain

weight on trucks; the sum of the two is

the total weight of the engine. This

total weight will not be changed if pres-

sure is admitted behind pistons, al-

though distribution of weight between

drivers and trucks will change. It must

be remembered that when one pair of

drivers slip, all slip. Referring to the

sketch, let P be the piston in the cylin-

der and C the crank at about the lower

forward eighth, engine running forward

as indicated by arrow. When steam is

admitted behind piston the thrust is

transmitted by the piston rod to the

crosshead. For the sake of clearness

let us represent the forces we have to

deal with by the lengths of lines drawn

to some scale; in this way we can pic-

ture to the eye the magnitude and direc-

tion of all forces acting. Then let us

assume that AD represents the magni-

tude of the thrust at the wrist pin. This

thrust is transmitted to the wheels by

the connecting rod. By the parallelo-

gram of forces the thrust along the rod

is AE, while thrust against upper guide

is AF. Now, the force AE is transmit-

ted to crank pin C with no loss, so that

force CM, shown within the wheel in

the sketch, equals force AE. At this

point I presume Mr. Allen resolves this

force into one at right angles to crank,

which produces rotation, and into a

thrust along crank. This thrust along

crank may be resolved into a horizontal

force which produces pressure on back

pedestal jaw and a vertical force which.

as he says, tends to lift driver from the

rail and allow slipping. This resolution

of forces is correct, as the three com-

ponent forces may be again combined

to give the original single force. We
must not stop here, for the force at

right angles to crank may also be re-

solved into horizontal and vertical

forces, the latter tending to increase

pressure of driver on rail. Now this

downward force is much greater than

the lifting force, so the net result of

steam pressure is an itpward force at

guides and a downward force at main

driver. It seems to me that Mr. Allen

must have neglected this latter down-

ward force in arriving at his conclusion

that there is a lifting action, although I

may be wrong in my analysis of his rea-

soning.

There is a simpler way to resolve

the force CM. Let us take this thrust

at the crank pin CM and resolve it at

once into horizontal and vertical

forces, as shown by sketch. By the

parallelogram of forces, the horizontal

force is CK, which is equal to the orig'-

inal piston thrust AD, the vertical force

is CH, which is equal to AF, the up-

ward thrust on the guides. If the crank

were on the forward dead point, the

valve being open the lead, it is clear

that there would be no vertical force,

but all straight horizontal thrust which

produces pressure on the back pedes-

tal jaw.

It is clear that with crank anywhere
below center line of engine, there is a

vertical force tending to produce pres-

sure on rail at main driver and an equal

force pressing up on guides. As guides

are nearly directly over trucks, this

upward force reduces weight on trucks

by the same amount that downward
force increases weight on main drivers.

Thus the total weight of engine is un-

changed, but distribution of weight be-

tween wheels is effected by cylinder

pressure.

Now, assume crank to be above the

center and about the back eighth, as

shown dotted. The main rod is now in

tension due to steam pressure on pis-

ton and there is now an upward force.

tcntion. Many men lose confidence in

tlic compound on account of little lessoai

like the one referred to. In the ques-

tion I staled the facts as nearly as I

knew them. But I wish to say further

the h.p. cylinder packing' was blowing,

separate exhaust and L. P. valve were

tight, or fairly so. The L. P. steam cheat

safety valve was adjusted too high and
evidently stuck to its seat. As L. P.

side was in position to have the valve

blanked, I figured that steam leaked past

h.p. piston, filled the receiver and

equalized, leaving the engine helpless

until the safety valve relieved the back

pressure on the high pressure piston suf-

ficient to move L. P. side off the center,

hence the rabbit jump.

There may be other causes. I hope
you will find time to consider this ques-

tion and insert such mechanical terms

as are needed, and in other ways put

this letter in shape to correspond with

the rest of Railway and Loco.Monvz

a few other frolics of the cross cora-

DIAGRAM SHOWING FORCES ACTING A DRIVING WHEEL.

IJ, against upper guide at crosshead

and an equal downward force, PS, at

crank pin as before. So that again,

weight on front of engine is less, while

weight on main drivers is greater than

when there is no steam in cylinder.

The shorter the main rod as compared
with crank the greater the vertical

forces acting, and, of course, they vary

with position of crank, being greatest

just before the quarters and zero at

the dead points. Thus it is seen that

weight on drivers is always increased,

except at dead points, by steam pres-

sure in cylinders and this causes a

greater resistance to slipping and not

a lifting effect which would aid slip-

ping.

It is clear that we must look farther

to find why engine slips on lower for-

ward eighth, and perhaps next month
I will endeavor to give an explanation

of the cause.

Technology.

Boston, Mass.

pound that would be of interest to many.

engineers if properly explained.

L. L. Mosbach.
E. Grand Forks, Minn.

[Your explanation of the cause of the

"rabbit jump" is probably correct. The
leaking high pressure piston was the

trouble, and when the L. P. steam chest

relief valve opened the back pressure

in the cylinder partially escaped, and
the throttle being opened the high

pressure piston moved the engine off

the L. P. center, then the contents of

the receiver rushed into the L. P. cyl-

inder and the engine jumped. Send us

another "compound frolic."

—

Ed.]

What Was the Matter?

Editor:

For the benefit of the readers of

Railway and LocoMOTrvE Engineering.

I hope you will give my question which
you printed last month your kind at-

Filling Boiler While Being Towed.
Editor:

I noticed in your Maj' magazine that

Mr. E. B. Thrall says that in filling a

boiler while being towed, the important

thing is to plug up the exhaust nozzles.

Why does he plug his exhaust nozzles?

Would not he accumulate pressure in the

boiler when exhaust nozzles are plug-

ged? And what position does he have

his reverse lever in while being towed,

and how does he pump the air out of.

the boiler with the nozzles plugged?

R. L. SEAvrrre..

Ciaticy. Mont.
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General Foremen's Association.

At the second annual meeting of the

International General Foremen's Asso-

ciation, held recently in St. Louis, Mr.

C. A. Swan, Jr., first vice-president of

the association, made the opening

speech. He said:

We cannot do a very great amount

of work this morning, but we ought

to hold a session and talk over what

we intend to do. I do not know that

any speeches will be in order, but I

want to tell you just how the associa-

tion has been progressing since we last

met. The membership has been increas-

ing all the time. I think the week be-

fore last we had ten new members, and,

perhaps, four last week. In nearly all

the railroad shops from here to St. Paul,

and around by Kansas City and the

Burlington Route, I

visited a great many of

the shops, and the fore-

men were all wanting

to come.

The association, I

think, has had more
notice than any one or-

ganization that was ev-

er effected in the same
length of time. There

is not a mechanical pa-

per published to-day

but has had some no-

tice of the association,

and I want to see it one

of the greatest organ-

izations there is, and

we have men to make
it so. We cannot make
it a success unless we
attend the conventions.

I think that out of

some 30 letters that I

wrote personally I got

25 replies, and from

men who were not

members.
In reply to some 52

letters I wrote, they

stated that they would

be here if I cou'.d ar-

range for transportation over some

of the lines, but, unfortunately, the

letters got here too late, or I would

have seen the officials and arranged

transportation for them, if possible.

Hereafter, at our next convention, it

should be the duty of some of our of-

ficials to try to get for members holding

a receipt for dues, transportation over

the division of their respective roads, and

in regard to foreign roads the president

of our association should take that mat-

ter up and see what can be done.

I do not think there is any railroad

official who would refuse to grant a pass

to a general foreman or a roundhouse

foreman to attend one of these conven-

tioiia, Ki.t file question of going East for

a convention; thiA is the greatest stum-

bling block. .*\fter you get cast of Chi-

cago it is pretty hard to get transporta-

tion except over the Erie. The Erie

will grant transportation any time, and

if they don't they will give you about the

best rates I ever heard of. It is a little

less than three-quarters of a cent a mile.

I have talked with a great inany officials,

and they are all in favor of the asso-

ciation and they want to see it pro-

gress.

I visited a roundhouse and had a talk

with the foreman. I asked him how he

was getting along, and he said: "Finer

than silk, but I am having all kinds of

trouble." They allow me $l.xo for han-

dling my engine; we are paying $1.30

for labor here, and $1.80 up town. I

stood and watched the engine go over

the ashpit and into the house, and I

•SOME MEMBERS OF THE SINCLAIR CI..\N.

Reading from left—Angus, Alexander our Correspondent, Lady
Sinclair, Miss Margaret, Mrs. Alexander and Sir William.

figured it up. It cost $1.18 to put that

engine in the house. That may look un-

reasonable to some who have modern

devices, but that inan had to lie to make
his repairs show. Another item that he

brought to my attention was that he was

not allowed to work overtime. An en-

gine had to be got out and it was neces-

sary to work overtime. He did just the

same as you or I would have done, he

worked overtime. The consequence was,

if the man's name was Smith, he put it

in as Fay and gave him a discharge tick-

et and he drew the money. The rate

man knew his name wasn't Fay, and the

foreman was branded as a thief. With

an association like this all such cases

could be taken care of. I do not say

that we should organize on the basis of

a machinists' union, but we should take

these things up so that the railroad of-

ficials would have it brought to their

notice that there are things they have

not looked into. They make as much
as they can and make the poor foreman

suffer for it. From the way the organiza-

tion is increasing and the number that

is coming in all the time, there is no

reason why, by next year, we should

not be stronger than any organization.

We certainly are getting the endorse-

ment of the railroad men all over the

country. We are even getting members
from the Pennsylvania. I wrote to one

of the superintendents of motive power

on the Pennsylvania Lines and explained

the object of the organization and ask-

ed him to kindly endorse it on his line.

That is one of the ways that we will have

to get endorsed on several of these roads

that do not approve of anything like

this. As far as I can say, they have

been very liberal and helped us out. I

know that the majority of you have writ-

ten to different foremen, because I have

met the foremen and they have shown me
the letters. I think I now have 385 letters

that were all written for the good of the-

association. I do not wish to take up

any more time before the opening of the

association, but would like to hear from

some of the rest of you.

Tractive Effort of a Motor.

The torque of an electric motor is

practically the pull, in pounds, which a

cable would give if wound on a drum
so that the center of the cable is 12 ins.

from the center of the drum which is

keyed to the armature shaft of the

motor. The word "torque" comes from
the Latin "torqueo," "I twist."

The tractive power of a locomotive,

whether steam or electric, is practically

the amount of drawbar pull, in pounds,

which it can develop. Newton's third

law of motion is, briefly, that action and

reaction are equal and opposite, and if

a locomotive gives a drawbar pull of

20,000 lbs., it must have something to

pull against, like a man with his feet on

the ground, and, in the case of the loco-

motive, that something is the friction

between its wheels and the rails it

stands on.

If the torque of a motor is, say, 25,000

lbs., and the driving wheels of the loco-

motive are 48 ins. in diameter, and sup-

posing the 'motor turns the driving

wheels without the aid of any toothed

gear wheels, the problem .is practically

one of levers. In this case the power is

25,000 lbs., and, multiplied by 12, the

radius of the arinature, gives 300,000.

This, divided by 24, the radius of the

driving wheels, gives 12,500 lbs., and

that is the tractive effort of the loco-

motive. If we had taken the diameter

of the driving wheels, instead of the
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radius, we would have to have multi-

plied the torque by 24 instead of 12, but

the result would have been the same.

If, however, the motor is a geared

one, the formula has in it a fraction

wliich takes the toothed wheels into

account. In the formula the first frac-

tion is the same as in the previous ex-

ample, torque 25,000 lbs., multiplied by

24, divided by 48. This result must now
be multiplied by the fraction having to

do with the toothed wheels. Suppose

the pinion to be 10 ins. in diameter and

the gear wheels 30 ins. The formula

then becomes
25,000 24 30

I 48 10

and the tractive effort here works out

37,500 lbs.

Let us now suppose that there is a

frictional loss of 20 per cent, in the

toothed wheels, run at the high rate of

speed which these molnrs usually arc.

The general formula for the tractive

effort of a direct driving motor is

torque / 24

dia. driver

and the formula for a geared motor is

torque X 24 dia. gear wheel
T = — X X gear efficiency

dia. driver dia. pinion

4-6-2 Passenger for the N. & W.

Away down South in Dixie, the Nor-

folk & Western Railway crosses a di-

vision of the great Allegheny mountain

range called locally the Cumberland

mountains. The company have recently

secured five passenger engines of the

4-6-2 type for service over these moun-

tains on the run between Roanoke and

Bristol. They were built by the Ameri-

can Locomotive Company at their shops

situated in the good, old historic city of

Richmond, Va.

desired reserve capacity, even with ex-

tra cars on the train.

The full tractive power of a locomotive

is only used in starting and in accelerat-

ing. The larger proportion of its work

is performed while cutting off early in

the stroke. Large boiler capacity is re-

quired to maintain steam pressure under

such conditions as are met with in haul-

ing heavy trains at relatively high speeds.

Thus, with less weight on driving wheels,

better work has been done with this

type than with the ten-wheel engine.

This Norfolk & Western machine is a

simple engine with 20x28 in. cylinders,

with direct motion piston valves, 68 in.

driving wheels and a calculated tractive

effort of about 28,000 lbs. The engine

carries a boiler pressure of 200 lbs. The
driving wheels are all equally spaced,

being 72 ins. apart, and all of them are

flanged. The driving springs are over-

hung, with jointed hangers and the

SINGLE EXl'ANSION 4-!

W. H. I,ewis, Superiuteiident of Motive Power.

FOR THE NORrcil.K *: WESTERN.
American Locomolive Works, Builders.

We have the gear factor as before, 30

divided by 10, and now the gear effi-

ciency fraction, ^, as well. If there is

20 per cent, of the power used up in

simply turning the toothed wheels, they

will give out, as useful work 80 per

cent, of the power put into them and

the train of toothed wheels is said to

have a gear efficiency of .8 or ft. The
formula now is

25,000 24 30 8

= — X-X-X-.
I 4.S 10 10

or 30,000 lbs.

The fraction representing the toothed

wheels, when used in the formula, will

give the same result if the radius of the

pinion and that of the gear wheel be

taken, or if the number of teeth in each

are taken, but in any case the gear effi-

ciency is one of the factors. It must be

remembered that the value of the pin-

ion will be in the denominator of the

fraction, and that of the gear wheel

will be in the numerator.

These locomotives were designed for

a special passenger run, and with a view

of securing increased boiler capacity.

They haul heavy through passenger

trains which had previously been hauled

by ten-wheel locomotives having the

same size cylinders and driving wheels as

the Pacific type engine which we illus-

trate. The ten-wheelers were slightly

heavier on their drivers, but had a very

much smaller boiler than the new en-

gines. The 4-6-2 type was selected in

this case in order to develop an engine

which would not only haul the trains,

but would more readily maintain the re-

quired speeds on the mountain grades.

The larger boiler capacity needed seem-

ed to be difficult to secure with the ten-

wheel type of locomotive, and this is

the reason for the selection of

this type with its well-known ability

to provide a large boiler. The results

have been successful in supplying the

equalizers are between the upper and.

lower frame bars. The weight of the

engine itself in working order is about

195,250 lbs., and of this about 125,000 lbs.

rests on the drivers. With the tractive

effort given above and the adhesive

weight, the ratio between these figures

is as I is to 4.47.

The trailing truck is equalized with

the rear drivers, by means of a box-

shaped equalizer which contains a semi-

elliptic spring, the band of which acts

as the pivot point. The trailing truck is^

provided with side motion rollers, in or-

der to admit of sufficient play to easily

go round curves and yet bring it back

to the central position when running on

straight track. The three point hangers

used in the leading truck perform the

same function though they are perhaps^

somewhat more rapid in their action.

The boiler of this engine is one of thft

extension wagon top type, the first ring
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•of which is 67 ins. outside diameter.

The gussett sheet, which is the middle

-one in the boiler, gives a slope of 7^
ins. up to the dome course. The flues

are 297 in number, 2% ins. outside di-

ameter, and are 20 ft. I in. long. These
give a heating surface of 3,286.2 sq. ft.

When added to the 177^ sq. ft. of fire

box surface, the total comes up to 3,463.7

sq. ft., and this is equal to the area of

a strip of track enclosed between the

Tails of standard gauge road, and about

737 -ft. long. This engine if running

at the rate of 60 miles an hour would
require a little over 8 seconds to run

over an area of track equal to its own
heating surface. It might be interesting

to the fireman looking ahead some night

over the road illuminated by the electric

headlight to mentally estimate the num-

pacity is 10 tons. The weight of the en-

gine and tender is about 305,150 lbs., and
the total wheel base for both together is

54 ft. iiiS ins. The principal dimensions
of this engine are as follows:

Wheel Base—Driving, 12 ft.; total, 30 ft. 6% ins.

Axles—Driving journals, main, SJ/JxioJ^ ins.;

others, S'/ixw'/i ins.; engine truck journals,
diameter, 5H ins.; length, 10 ins.; trailing

truck journals, diameter, 8VS ins.; length, 14
ins.; tender truck journals, diameter, s'/i ins.;

length, 9 ins.

Boiler—Fuel, bituminous coal.

Fire Box—Thickness of crown, H in.; tube, '/i

in.; sides, H in.; back, yi in.

Pump—9V2 ins. R. H.; reservoir, 30^x36 ins.

Tender Frame—Channel steel.

Valves—Travel, 6'A ins.; steam lap, I'/i ins.; ex.

lap, none.

Wheels—Material, cast steel; engine truck, diam.,

33 ins., cast iron; trailing truck, diam., 42
ins., cast steel; tender truck, diameter, 33
ins., cast iron.

it, and that a flat car designed especially

for the purpose would have to be con-

structed. Accordingly, orders were
placed with the West Milwaukee Car
Shops of the Chicago, Milwaukee & St.

Paul Railway, of which Mr. A. E. Man-
chester is superintendent of motive pow-
er, and Mr. J. J. Hennessy, master car

builder, and it was under their super-

vision that Mr. J. F. De Voy, the me-
chanical engineer, designed, the car, and,

as a result, two sixteen wheel flat cars of

200,000 lbs. capacity were built, and they

are the first of their kind in existence.

A few of the details showing the unu-

sual sizes of these new cars, are as fol-

lows: Length over end sills, 40 ft. 2 ins.;

width over side sills, 8 ft. 9 ins.; height,

rail to floor, 4 ft. 4J4 ins.; wheel base,

36 ft. 2 ins.; wheels, diameter, 33 in.

DOUBLE TRUCK ARRANGEMENT WITH CRADLE, FOR HUNDRED TON CAPACITY FLAT CAR.

ber of telegraph poles in view in the

seven hundred odd feet of track of which

we have spoken. He might then get

some idea of the surface which he has

to keep hot in the 599 class here illus-

trated.

The fire box is 99A ins. long by 64^
wide, with straight side sheets. The
water spaces are ample. A cross

section of the fire box would show the

mud ring to be 4^ ins. wide at the sides

and a longitudinal section of the boiler

would make clear the S in. width of the

mud ring at the front end of the fire

box. The grate area in this fire box is

4554 sq. ft. The back sheet slopes in

about 27 ins. at the top and the crown
sheet slopes also slightly to the front,

giving, however, a steam and water

space of about 24 ins. above the crown.
The tender is made with the ordinary

U-shaped plan of tank. It holds 6.000

U. S. gallons of water and the fuel ca-

One Hundred Ton Capacity Flat.

The question of adequate carrying fa-

cilities for heavy engine parts has be-

come more and more persistent with the

growth of the present tendency toward

giant electrical units. The cars used

heretofore for the purpose have been es-

pecially constructed of heavy material

and with a capacity of from sixty to sev-

enty tons. This type of car is, in fact,

similar to that employed by the govern-

ment for the transportation of ordnance.

A new problem in transportation, how-
ever, confronted the Allis-Chalmers

Company in the case of a huge frame and
slide for a monster horizontal rolling

mill engine. This single piece, which in

the rough casting weighed approximately

^33 tons, was considerably over one hun-

dred tons as a finished part. In seeking

a suitable means for shipping such a

casting it was learned that no single car

had ever been built capable of carrying

standard; journals, 5^x10 ins.; weight

of car, estimated, between 50,000 and 60,-

000 lbs. The cars are built as low as pos-

sible to allow all the clearance space ob-

tainable.

The car is made with four sills, being

heavy, rolled steel I-bars, 15 ins. deep,

and weighing 100 lbs. to the foot. The
center sills are spaced 12% ins. between

webs. Heavy friction draft gear is used,

so placed that the center line of pull is

opposite the lower flanges of the I-

beams. This arrangement tends to dis-

tribute the buffing and pulling strains

along a stiff section of the sills and the

powerful shock-absorbing qualities of

friction gear add to the ability of the

car to stand up to the hard service for

which it has been designed. The space

between the center sills and the side sills

is occupied at intervals of 3 ft. 7 ins. be-

tween each by 8 in. channel bars. 2114

lbs. to the foot, placed transversely, and
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these, in addition to forming a very

strong system of lateral bracing, carry

six oak stringers, three on a side, the

tops of which are just flush with the

upper flanges of the I-bcams, and upon
'beams and stringers the wooden 2y2 in.

car floor rests.

'I'hc body bolster is placed 8 ft. 9 ins.

from the end of the car and on it is the

center plate for a cradle, the ends of

which rest on the center plates of the

two trucks which support one end of the

car. The trucks are thus enabled to

swing each about its own center, and the

car body itself is able to move on the

centers carried on its body bolsters. The
cradle itself consists of three bolsters,

one in the center and one at each end,

and these are connected by two heavy

cast steel side bars. The side bars are

S ins. square at the ends, and are made
•deeper and narrower as they are car-

ried forward until at the body bolster

of the car they measure 4 ins. wide and

14 ins. deep. The center plate and

bolster of the cradle are cast in one

piece and the bearing surface is 4 ijis.

below the side rail level. This cradle is

of such a length as to space the truck

centers 8 ft. 9 ins. apart. The employ-
ment of four trucks under this c.Tr. each

suitable for use under a standard TOO.ooo

lbs. capacity car, renders repairs or re-

newals an easy matter, and the fact that

the body bolsters are 22 ft. apart, center

to center, is an additional element of

strength, without causing an excessive

overhang at the ends.

The body bolster construction of this

lbs. to the foot, the lower flange of which

is cut away a short distance at the cen-

ter in order to accommodate the coupler

shank and the place of the cut away end

sill flange is supplied by a heavy mallea-

ble iron casting which not only takes

the place of what would ordinarily be the

carrier iron, but acts as a very sub-

stantial stiffening piece on the end sill

which describes Pacific, or 4-6-2, type

passenger engines built for various rail-

roads. The pamphlet opens with a

description of this type, and gives an

outline of its special advantages for

very heavy and fast passenger service.

These are stated very briefly, and are

followed by a description of two forms

of trailing truck which have been used

CROSS SEICriON SHOWINO BODY BO[.STF,R .-VND TRUCK CR.\Dr,E.

outside the center sills. The corners of

the car are braced by flat plates i ft.

wide by 'A in. thick, riveted to outside

and end sills. The corner where side

sill and end sill meet is covered by a

heavy malleable iron ribbed angle plate

with push-pole pocket.

As the car is supported upon two
broad center plates, and these are each

connected by the truck cradles with two

with great success on this type of loco-

motive. Then come two pages of

tables, containing, in condensed form,

the leading dimensions of all the loco-

motives illustrated in the pamphlet. By
the use of side elevation and sectional

drawings a typical Pacific type loco-

motive is illustrated, and engravings of

outside and inside bearing trailing

trucks are also given. The remainder

SPECI.'Vr. FLAT C.\R. -JOO.OOO POUNDS C.-VPi\CITY.

•car is shown in one of our illustrations.

It consists of two plates each 10 ins.

wide by i in. thick, so placed that their

adjacent edges are 12 ins. apart. These

plates, of which there are four, with

their ends conforming to the angle of

the web and flange of the side sills, are

two of them carried over the center sills

and two are carried down below
the flanges of the center sills, and these

are strongly supported by the use of

similar plates placed so as to form a sys-

tem of strong diagonal bracing. The
end sills are made of 15 in. channels, 55

other center plates over the truck cen-

ter, the clearance between side bearings

is necessarily very small in order to

eliminate any tendency to rock. The
cars have been given a practical test as'

far as their ability to curve is concerned

and one of them passed easily round a

16 degree curve. The design all through

is unique, and the construction simple

and at the same time most substantial.

Pamphlet About 4-6-2 Type.

.•\ pamphlet has just been issued by
the .\merican Locomotive Company

of the pamphlet is devoted to half-tone

reproductions of locomotives, the oppo-

site pages containing tabular informa-

tion concerning each design.

This is the first of a series of cata-

logue pamphlets which are to be issued

by the Amreican Locomotive Com-
pany, and these will include all the

standard types of locomotives, and will

thus constitute a record of the com-
pany's work. Those who desire to se-

cure one of these catalogues on the

4-6-2 type should write direct to the

company.
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Efficiency of Autos and Locos.

A well-known automobilist put the

question to the writer, "Why do they

not couple the cylinder power of loco-

motives directly to the driving wheels

without the use of side connecting

rods? If that were done a locomotive

could be made to run faster than the

speediest automobile."

These remarks were made in the

presence of several railway engineers

and expert automobilists, and at once

raised a discussion concerning' the rela-

tive efficiency of automobiles and of lo-

comotives. To the uninitiated it seems
amazing that an automobile weighing

about 2,000 lbs. should have the ca-

pacity of withstanding the shocks from

power necessary to drive the car at a

velocity of two miles per minute. Then
it seems natural to ask the question,

why can't they make the locomotive

proportionately efficient? The answer

to this question is, that the automobiles

that have attained extraordinary speed

are in reality racing machines, impracti-

cable for use as traction producing cars,

while locomotives are built to haul

trains. The power-transmitting mech-
anism of a gasoline automobile makes

it very weak in starting, a shortcoming

which has prevented the gas engine

from operating railroad cars success-

fully, and has led to the choice of steam

motors for most of the railways that

have adopted motor-driven cars more
than experimentally.

During the first two decades of the

railway era, many railway companies

considered that the development of

high speed locomotives was a very im-

portant engineering problem, and loco-

motives with a single pair of huge

driving wheels were to be seen on

many railways. The very large driv-

ing wheels were the equivalent of a

high-geared automobile. It was never

known to a certainty how fast the big

driving wheel engines could run with-

out a load, but there is reason for be-

lieving that some of them could have

rivaled the best speed yet made by the

automobile racing machines. They
were, however, worthless as train pull-

ers, and especially as starters, conse-

quently they were not practicable units

of railway motive power.

The modern locomotive is the sur-

vival of the fittest engine for the work
to be done and its development has

been the work of many master minds,

who never deviated far from the beaten

path of motive power design. Many
inventors produced locomotives that

differed radically from the established

types, but they all were short lived.

The leading obstacle to the efficiency

of the steam locomotive as a prime

motor, compared with the motor oper-

ated by an internal combustion engine,

is that the locomotive has to carry a

heavy boiler and tender heavily loaded

with water and fuel. The resistance to

progression of all transportation vehi-

cles on land is proportioned to the

weight to be moved. A locomotive

weighing 40 tons under ordinary condi-

tions offers 40 times tlie resistance en-

countered by an automobile weighing

one ton.

In regard to the question, why
should a locomotive not use internal

combustion engines and do away with

the necessity for carrying a heavy

boiler and loaded tender, the answer is

that the internal combustion engine has

not been sufficiently developed to en-

able it to exert high tractive power in

starting", and the power of starting a

load is of the utmost importance in an

engine used for load-hauling purposes.

A gasoline automobile cannot start it-

self on propulsion moveinent until mo-

mentum has been given to the fly

wheel. That involves the use of a

clutch to transfer the potential power

of the fly wheel into the driving wheels

and a clutch cannot be used practically

with transmission of very high power.

The experimenters with railway motor

cars have run against insufferable dif-

ficulties in changing from fiy wheel to

driving wheel motion and their experi-

ments have been child's play compared
with what would have to be done with

gas engines comparing in power to a

modern locomotive.

Ten-Wheelers May Be Dangerous.

In our issue of last November we had

occasion to comment on an accident to-

a passenger train on a western road, the

engine of which had left the rails owing

to some unknown cause. Among other

things we said that this kind of accident

nearly always happens to trains pulled

by ten-wheel engines. We believe that

the design for such an engine involves-

an element of danger on imperfect

track, that has not received sufficient

consideration.

In many cases the weight on the lead-

ing four wheel truck is so small that the

wheels have nothing to keep them down
when anything happens to depress the

rear driving wheels. A very common
case is for the back driving wheels to

go down with a jolt on a pair of low

joints, the front of the frame teeters

up; and if there is a key in the center

bolt of the truck, part of the truck is

likely to be lifted off the rails.

We have received several letters from

railway men commenting on this sub-

ject, and these letters fully bear out

our opinion that certain designs of ten-

wheel engines do not provide for suffi-

cient weight on the engine truck to

keep it down under all circumstances.

One of our latest correspondents is a

man, who, like all conscientious and

competent railway employees, is deeply

concerned, not only in the efficiency but

in the safety of everything he handles

which is connected with railroad opera-

tion.

Our correspondent tells us of several

deplorable accidents with loss of life

which happened by reason of some ten-

wheel engines leaving the rails. These

engines had flangeless tires on the lead-

ing drivers and keys in the engine truck

pins. The remedies applied in order to-

make these engines safer was to put

flanged tires on the leading drivers and

the bald tires on the main drivers, also-

to increase the weight carried by the en-

gine truck, and to remove the center

pin keys. After these changes had been

made, confidence in the engines was in-

a measure restored.

A case somewhat similar, which was

part of the railroad experience of another

member of our staff, shows the necessity

for having sufficient weight on the en-

gine truck. It was that of a consolida-

tion engine, newly overhauled in the

shop and turned out for temporary

switching service.

This engine had a flangeless tire on

the forward drivers and though

the engine did very well on straight

track it got off when heading into

a siding. .\iter one or two runs-
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off, in which no one was hurt,

as the speed was always slow, it

was found that the pony truck did not

have sufficient weight upon it to prop-

erly guide the engine, and though the

truck wheels followed the deflecting rails

of the switch, the engine kept on

straight ahead, the leading drivers drop-

ped off and it was not until the second

pair of drivers with flanged tires came
along that the engine showed any signs

of following the lead of the truck.

The remedy in this case was putting

more weight on the engine truck and in-

terposing a heavy double coil draw spring

somewhat compressed, on top of the bar-

rel of the truck center casting. The en-

gine gave no further trouble, the addi-

tional weight on the truck permitted it

to guide the engine on all the curves

and switches in the yard, and the spring

simply helped to relieve the equalizer

mechanism of any violent shocks.

The proper distribution of weight on

all the wheels of a locomotive is a mat-

ter of the greatest importance and we
believe that in some instances, when
ten-wheelers have been designed, in the

effort to obtain ma.ximum adhesion the

weight on the engine truck has been sac-

rificed with disastrous results.

Why Do It That Way?
There are two instances of what shop

foremen are sometimes compelled to do

in order to keep things moving, which

were mentioned by Mr. C. A. Swan, Jr.,

in his address when opening the second

annual convention of the International

General Foremen's Association at St.

Louis a few weeks ago.

One of the things Mr. Swan spoke of

was the fictitious cost of doing certain

things, made up and shown on the com-
pany's books in order to conform to cer-

tain instructions. He spoke of the

amount of money spent per engine in

handling them at a terminal. The price

was fixed by the company and each

roundhouse was supposed not to go

above the prescribed amount. If at a

certain point the cost was higher than

the fixed amount, the foreman was a

party to the process known as cooking

the accounts. The net result was that

he avoided trouble and the company
paid what it actually cost, though part

of it was set down as repairs.

This reminds us of the criticism which

an artillery officer made of the tactics

often employed in his branch of the

service. He said that when a battery

was ordered to begin offensive opera-

tions it galloped off at a furious pace

and swung into action front in gallant

style. Very soon it had at least one

gun blazing away at the enemy, and the

whole idea seemed to be to bring the

time between receiving the order and
the first puff of smoke from the first

gun, down to the very lowest possible

terms. He said that very often the bat-

tery was in too much of a hurry to take

decent aim, and might not do any good

until it settled down to business, but to

fire off a gun somehow or other in the

shortest possible time seemed to be the

great and important thing.

The artillery officer practically said,

Why do it that way? His idea was that

the battery should strive to deliver the

first effective blow in the shortest time,

and to that end should work not in des-

perately hot haste, but should simply

get into effective action as fast as it

could. Applying this idea to the case

cited by Mr. Swan, one might ask if a

railway company might not with ad-

vantage consider the question, why do

it that way? and as they have to pay

whatever it costs to handle engines, why
indirectly encourage the locomotive bat-

tery to make a false showing instead of

simply working honestly and as cheaply

as it can?

Mr. Swan gave another case, that of

a foreman ordered not to sanction over-

time, but who, in order to prevent en-

gine failures, was compelled to have

some of his men work overtime, and

then covered up his tracks by fictitious

names and discharge tickets. This

man, like the other, falsified ac-

counts, but until discovered he avoided

trouble, and the company paid for and

received the benefits of the prohibited

overtime. This proceeding is, in a way,

analogous to the behavior of a traveling

salesman who bought himself a suit of

clothes and charged it up in his expense

account under several items usually con-

sidered legitimate. Before he was
found out he chuckled to himself, say-

ing, "The suit of clothes is in the ex-

pense account and the firm is paying for

it all right, but they don't know it."

Again the question looms large. If a

railway company wants the truth, and

expects efficient service, why do it that

way?

Standard Time.

It is safe to say that it is owing to the

railways that we have that time keeping

arrangement all over this continent

which is called standard time. The cir-

cumference of the earth is, at the

equator, roughly speaking, iS,ooo miles,

and as the earth turns on its axis once

every 24 hours, it follows that the sun

sweeps over about 1,041 miles every

hour. One degree of the great equa-

torial circle of the earth is a little over

69 miles long, and, at the rate of revolu-

tion just stated, about 15 degrees pass

under central solar beam every 60 min-

utes.

As arranged in North America, the

75th meridian of west longitude has

practically been made the one from
which the other distances involved in

the standard time scheme are measured.

The 75th meridian time is Eastern stand-

ard time. This meridian passes close to

Philadelphia, and is near enough to

New York, Washington and Ottawa to

make a very satisfactory time reckoning

basis for those cities.

Central standard time is that of the

meridian 15 degrees farther west, which

is the 90th, and this line passes through

New Orleans and is a little west of

Chicago. Fifteen degrees further on is

the losth meridian, which gives Moun-
tain standard time. This is practically

the time of the city of Denver, Col.,

and the name "Mountain" may have

been chosen on account of the prox-

imity of the Black Hills of Wyoming;
also such mountains as Longs Peak,

the Big Horn, and other broken spurs

of the Rocky Mountain chain in Colo-

rado. The 120th meridian gives us Pa-

cific standard time, and this imaginary

line passes through the center of Brit-

ish Columbia and the states of Wash-
ington, Oregon and California.

Coming again to the Atlantic sea-

board, the 60th meridian west from

Greenwich, the time of which is 4 hours

slower than London, is called Colonial

time. The meridian passes through the

Gulf of St. Lawrence, between New-
foundland and Nova S'cotia, and though

it gives the time for some of the points

in the maritime provinces of Canada,

it does not pass over any land. Eastern

time is 5 hours slower than that of Lon-
don, and Pacific time is 8 hours slower.

The standard system of time reckoning

is such that points yVz degrees east or

west of a standard meridian use the

time of that meridian. In 1883 the rail-

ways of the United States and Canada
adopted the standard time system, and

in addition to this, the Intercolonial

Railway, and the lines west of Fort

William, on the Canadian Pacific, have

used the twenty-four hour system for a

number of years.

Standard time was introduced into

India at the beginning of this year, and
the prejudice incident to any new de-

parture in that ancient land is being

gradually overcome. In fact, the Brit-

ish Government is doing very well in

this regard, when it is remembered that

in that vast Empire there are 147 dis-

tinct vernacular languages, and the im-

mense population has never been accus-

tomed to scientific modes of thought.

The British Empire, as it stands to-day,

comprises one-fifth of the earth's sur-

face, and incl'ides more than 400,000,000

people. Outside of the United King-

dom itself, India has a greater number
of persons to the square mile than any
other portion of the British Empire.

Standard time for India is 5 hours

and 30 minutes faster than that of

Greenwich, being 9 minutes faster than

Madras time; about 24 minutes slower

than Calcutta time, and about 39 min-
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lites faster tlian Bombay local mean
time.

Five hours and 30 minutes faster than

Greenwich time is local mean time for

longitude 82 degrees 30 minutes east of

Greenwich. This meridian passes

through India at about the eastern

mouth of Godavery river, in the Bay of

Bengal, and is near Benares, the sacred

city of the Hindus, on the Ganges river.

It is. roughly speaking, the center of

the country, just as the 90th meridian

west is with us. The time of this

meridian, 82;^ degrees east of London,
is the meridian that now sets the stand-

ard time for all India.

Selling the Same Thing Twice.

A rather interesting point in what
may be called the ethics of transporta-

tion was strikingly pointed out by
Mr. H. H. Vreeland, the president of

the Metropolitan Street Railway Com-
pany, of New York. Speaking of trans-

fers, he is reported to have said that his

company could afford to station an
agent at i2Sth street and Eighth ave-

nue and give to each downtown passen-

ger a nickel to travel on the elevated

rather than to have him take a surface

car for the trip.

The meaning of this is that long dis-

tance travel and short distance travel

are two very different things from a

transportation point of view. Local and
express trains covering the san;e

ground, each requires the kind of pas-

sengers which makes each pay, and this

principle is applicable to steam roads

as well as to interurban traffic. Short
distance passengers pay a fare and soon
make way for a second short distance

traveler, while a long distance passen-

ger occupies a seat for a considerable

length of time to the e.xclusion of short

trippers. The sooner the long haul is

made, the quicker the company gets rid

of the passenger and can use their

equipment a second time. A long dis-

tance passenger holds a seat which
could probably be sold two or more
times to short trippers while the car

goes over its regular course.

Better Railway Service in Spain.

Spain will soon have a railway which

will permit of passengers and freight

between Madrid and Paris going through

without transshipment at the frontier.

Up to the present time the gauge of

Spanish roads has not been uniform

with that of other European countries

and great inconvenience has consequent-

ly been experienced on the border. There
has hitherto been no interchange of roll-

ing stock in our sense between France

and Spain, but solid through trains ma-
king fast time will be possible when the

direct, double track line, which is now
being built, is completed.

In addition to removing the incon-

venience due to transshipment and the

saving of time incident to the new order

of things, the new line will shorten the

distance between Madrid and the French

frontier on the Bay of Biscay by about

ninety miles.

Spain has long suffered from high

freight rates and slow trains. It is said

that the cost of transporting cotton fab-

rics from Barcelona for a distance of two
hundred miles into the interior of the

country is more than the cost of ship-

ping similar goods from England. The
average speed for Spanish passenger

trains has not been above twenty miles

an hour. A new era in railway travel

seems to be dawning on Spam and while

rapid and easy communication with

neighboring countries will be of great

advantage to that country, the lowering

of freight rates within her own borders

will work in the interest of increased

prosperity and will correspondingly ben-

efit the manufacturer, the user and the

lailways engaged in handling the in-

creased traffic.

Egypt Wants Railroad Equipment.

"The Egyptian Government is now
ready to spend vast sums to put the

country's railways in order. A great

number of locomotives and passenger

and freight cars will be ordered. The
engines will come from England, as

American engines are not liked. There

is a chance for orders for passenger and

freight cars. The supreme control of

the railways in Egypt is in the hands of

a board headed by the prime minister,

they appointing a general manager."

This is a clipping from the New York
Commercial's Weekly Industrial Supple-

ment, and the statement that American
engines are not liked, reminds us of the

satisfaction which was given some years

ago by the Baldwin engines which were
shipped to the Soudan for Lord Kitch-

ener's military railway in that country.

Previous to the Soudan campaign, the

British Government made a contract

with the Baldwin Locomotive Works to

supply some engines, and early delivery

was such an important matter that a

penalty clause was inserted in the con-

tract. In accepting the clause the build-

ers, however, asked that the penalty idea

be made to work both ways. The Brit-

ish Government agreed that as they had
insisted on the forfeiture of a certain

amount of money for every day an en-

gine was behind the stipulated time of

delivery, they would pay a like sum as

a bonus for every day ahead of the con-

tract time which the builders should gain

in delivery. The Baldwin Works built

rapidly and well and received several

thousand dollars as a bonus for early

deliveries. The Baldwin people spent

part of this money in sending a man
with the engines to see them properly

put together and tried in the Soudan,

and it is reported that even "K" him-

self expressed satisfaction at the per-

formance of the engines.

The statement that there is a chance

for American car building firms to sup-

ply some of the rolling stock for Egyp-
tian roads also reminds us of the fact that

several years ago some American steel

cars were ordered by a railway in Great

Britain, and the workmanship on the cars

sent from here was so inferior as to

cause most unfavorable comment, and

for the time, at least, our friends across

the water looked askance at American
cars, judged by the samples they had

Book Notices.

Questions and Answers Based Upon the

Standard Code of Train Rules. By

G. E. Coliingwood. Published by the

Train Dispatchers' Bulletin. Toledo,

1906. Price, $1.00.

This useful little book is now in its

fourth edition. It is in convenient

pocket size and has 110 pages. It is in-

tended for the use of trainmen pre-

paring for examination, or for anyone

who wishes to get a good practical

knowledge of the subject. It contains

the standard code of train rules for sin-

gle and double track. Rules for the

movement of trains on double track,

without orders. Questions used in ex-

aminations with correct answers. Dia-

grams of hand, lamp and train signals.

.\11 the decisions of the American Rail-

way Association on doubtful points in

the train rules. It thus forms a valua-

ble book of reference on this very im-

portant subject.

The author and publishers very truly

say of it

:

"We do not pretend that any book on

railroading can take the place of actual

experience; however, this book being the

crystallization of experience, and, be-

sides, containing authentic rulings—

which experience does not furnish

—

makes it one of the most important

books a railroad man, whether young or

old, can possess. It makes examinations

easy, as it is a catechism covering thor-

oughly every point of the Standard Code
of Train Rules. No railroad man can

afford to miss this opportunity to broad-

en Ills knowledge of train rules."

Twentieth Century Machine Shop Prac-

tice. By L. E. Brookes. Published

by F. J. Drake & Co. Chicago, 1906.

Price, $2.00.

This book is a practical work on ma-
chine shop practice and contains with

index 630 pages, and has over 400 illus-

trations. The first portion of the book
is devoted to practical examples in

Arithmetic, Decimal Fractions, Roots of

Numbers, Algebraic Signs and Symbols,.

Reciprocals and Logarithms of Num-
bers, Practical Geometry and Mensura-
tion. ."Xlso Applied Mechanics, which in-
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cliulcs: tlu- li'vcr, the ulicil ;iriil [linion,

the pulley, llic inclined planes, the wedge,

the screw and the safety valve, specific

gravity and the velocity of falling bodies

— friction, belt pulleys and gear wheels.

Then follows some observations on

properties of steam, the indicator, horse

power and electricity. The latter part of

the book gives full inforniatinn on meas-

uring devices, machinists' limK. shop

tools, machine tools, boring machines,

boring mills, drill presses, gear cutting

machines, grinding machines, lathes and

milling machines. It also takes up the

consideration of auxiliary machine tools,

portable tools, miscellaneous tools, plani

and spiral indexing machines, and gives

notes on steel, gas furnaces, shop talks,

shop kinks, medical aid. and has a series

of over 50 useful tables.

The book shows views of the latest

machinery and improved belt and motor-

driven machine tools, with full informa-

tion as to their use and operation. It

has been the object of the author to pre-

sent the subject matter in this work in as

simple and non-technical a manner as is

possible.

Standard Electrical Dictionary. By
Prof. T. O'Conor Sloanc. Published

by Norman W. Henley, New York.

Price, $3.00.

This book has 682 pages and 303 illus-

trations. It is a practical handiigok of

reference, containing definitions of

about 5,000 distinct words, terms and

phrases. In publishing the Stand.ird

Electrical Dictionary the author has ad-

hered to what the work purports to be,

.exhausting the subject of electrical

terms, giving each title the clearness of

explanation necessary to make the un-

derstanding of it complete without un-

necessary elaboration. In this work

every electrical word, term or phrase

will be found intelligently defined.

Electricity is used in some form or

other on many steam railroads, for driv-

ing shop tools and for lighting, where it

is not employed as a form of motive

power. The student, workman or shop

foreman will find this a useful book. It

is more than a dictionary in the ordi-

nary sense. It is a book of reference.

The terms are arranged in alphabetical

order, and there is an index at the back

in which the more important words arc

arranged so that ready reference to the

definitions may easily be had.

Cause of Leaky Flues.

Mr. B. E. Greenwood, general fore-

man of the Seaboard Air Line Railway,

at Portsmouth, Va., spoke at the recent

meeting of the General Foremen's As-

s(jciation at St. Louis. He had studied

the subject of leaky flues in locomotive

operation and in dealing with the causes

he spoke as follows:

Many theories concerning the cause

and how to prcvem leaky boiler tubes

and fire boxes have l)eeii published with-

in llie past few years, and while I do

not feel that I can give the subject jus-

tice, however, a few lines here may as-

sist in solving this one important ques-

tion, which is a source of annoyance and

expense to railroads to-day, and with all

that has been written, we still have leaky

flues, cracked fire box sheets and leaky

staybolts, which cause delay and de-

n;oralization of traftic due to those de-

fects, that we need not offer excuse for

again discussing the subject, which, to

M.me, no doubt, is threadbare.

It is conceded that boiler making has

made substantial progress in the past

twelve or fifteen years; the materials

used for boiler construction have under-

:4iine .-ill of the improvements that chem-

"Stories of the Railroad," by John A.

Hill, is a book which is now out of

print. It is useless to send in orders

for this book, as such orders cannot be

filled. Order something else.

Somebody reaps the benefit of every

advertisement. If it is not the man who
pays for the space, it is his own fault.

—

Agricultural Advertising.

R.\II,WAY STATION AT BA.SLE.

SWITZERLAND.

ical analysis and best practice of testing

>et suggested and there is little left to

chance or to what might be termed good

kick. The art of manufacturing boiler

tubes and boiler sheet has been brought

up to a standard by tests and analysis

where steel of certain physical and chem-

ical properties may be depended on from

every furnace heat, so that poor material

ought never cause a failure of flues, stay-

bolts or fire box sheets account of leaks.

In view, however, of the above condi-

tions, we find reports sent to superin-

tendents daily from enginemen of some

failures due to leaky flues, etc.

The prevailing tendency for the past

five or six years is to lengthen the flues

considerably more than what for many

years had become an established prac-

tice. The advocates of longer flues have

reasoned that the increase in length

would provide means for absorbing more

heat from the fire and gases, and con-

sequently correct part of the heat that

was wasted through the very high tem-

perature I f (he .iinuke box. That by

lengthening the flues two or three feet,

the smoke box temperature could be re-

ducd 100 degrees or more, the saving

would be considerable and with any ex-

tra cx])ense other than the cost of flues.

Theoretically, everything seemed to be

in favor of the increase in length of flues

and nothing against it.

While I have no exact data to show

the conection between the lengthening

of tubes and the increase of trouble from

leakage, yet, there has been considera- «

ble tron))le experienced and many times

the wr>rkmanship was blamed when poor

workmanship did not contribute to the

real cause. There arc two causes calcu-

lated to make a long boiler tube leak

more readily than a short one. First,

there is a greater movement of the tubes

in the flue sheet, since contraction and

expansion is in proportion to the length

of the tubes acted upon by the heat. ITie

second cause I attribute to the supports

being so far apart the tubes set up a

movement in the middle which has a

tendency to shake them loose from their

fastenings.

.\nother source of weakness of the

long tubes is the strain upon the fire

box sheet, which is through the long

distance the back fire box sheets and the

forward flue sheets, caused by certain

amount of expansion and contraction in

boilers twenty-five to thirty feet long, the

destructive effects with this length boil-

ers is not noticeable in the boilers that

are shorter, or at least seldom causes

trouble on account of leakage.

The trouble often experienced by rail-

roads from leaky tubes and fire boxes.

in my opinion, is often caused by care-

less practice in cleaning or dumping

fires with all ashpan drafts open and

Mower on full, drawing cold air into the

heated fire box and tubes. Very often

enginemen come in from a trip with

fire box and flues perfectly tight, and

go out with flues leaking, caused by

careless fire cleaning and improper at-

tention to banking fire in roundhouse.

Too much attention cannot be given to

engine when cleaning fire, and I would

advocate the closing of all dampers pos-

sible, and if it could be done, placing

a cover over top of smoke stack to pre-

vent draft through flues when fire is

dr.iwn.

In sections where water is free from

mineral impurities, viry little trouble is

experienced with leak-y flues, and the

only remedy for bad water is to soften

it. If this cannot be done, the wash-

ing of boilers frequently and thorough-

ly will very materially lessen the trouble

of leaky tubes. Another cause for leak-y

tubes I attribute to the frequent open-

ing of the fire door in firing boilers.

One remedy for this is to apply a me-

chanical stoker, which will remedy or re-

duce this trouble.
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About the fall of 1905 we had con-

siderable trouble with leaky flues on new

engines as well as engines turned out of

the shop after being overhauled. Work-
manship received its full share of blame

for this condition. I questioned the mat-

ter, however, and could not understand

why the flues were tight under a warm
water pressure of 20 per cent, above

working pressure, and engine would

stand road service for about 500 miles

before leaving division and afterwards

give trouble, while engines remained on
this division with little or no trouble.

After investigating the trouble, I found

that while instructions had been issued

to a pumper to fill his tank at low tide,

the instructions were not being carried

out, and as a result engines were being

given full tanks of salt water. As the

tide came in the water backed up into

the creek from which the tank was sup-

plied, .^fter this trouble was remedied

The cylinders arc 14A and 23% by

25A ins. The high pressure ones are

outside, situated under the running

board, just over the rear engine truck

wheels, and the pistons drive on the

rear wheels. The low pressure cylin-

ders are placed in the usual position be-

low the smoke arch, and the pistons

drive on the leading a.xlc which is crank-

ed. The driving wheels are 80A ins. in

diameter. The valves are of the D-
slide type, and the high pressure steam

chests are supplied by a pair of branch

pipes which come through the shell of

the boiler just in front of the dome.

The tractive efifort of this engine,

when calculated with mean effective

pressure in the cylinders, assumed to be

four-fifths of the boiler pressure,

amounts to 19,555 'bs. The adhesive

weight is 87,850 lbs., and the ratio of

tractive effort to adhesive weight is

therefore as i i."; to 4.48. The steam

is 59 ft. 5 ins. The weight of the en-

gine in working order is 164,000 lbs.,

and with tender it comes to 296,500 lbs.

The boiler is a straight top one, with

narrow Belpaire fire box. The smoke

box ring measures 58^^ ins. in diameter,

and there are 139 tubes, the outside

diameter of each being 2j4 ins. The
length of these tubes is 14 ft. 5% ins.,

and each of them gives an internal heat

absorbing surface of 4.73 sq. ft. The
fire box measures 395^x119% ins., and it

has a grate area of 33.9 sq. ft. The total

heating surface of the tubes, outside

measurement, is 2,435.7 sq. ft.; the fire

box gives 181. 1, so that the total is

2,616.8 sq. ft.

The engine is in service between

Columbus and Indianapolis, and its

performance is being tabulated for com-

parison with similar engines built in

this country. When the tests are thor-

oughlj' completed, we hope to be able

DE GLEHN BAL.iNCKD COMPOUND 4-4 2 ON THE PENNSYLVANIA.
Theo. N. Ely, Chief of Motive Power.

we had no more trouble with flues and

fire boxes. I mention this in connection

with my belief that some officials are too

hasty to attribute trouble to poor work-
inan.-ihip before full investigation is made
and definite conclusions reached.

Time will not permit me to write more
on this subject at this time. For data

on the temperature of fire boxes, etc.,

I refer you to the book written by M.
E. Wells, traveling master mechanic of

the Wabash Railway, "Care of Boilers."

Builders the Socicte Alsacienne de Construction Mccaniques. Belfort, France.

De Glehn 4-4-2 on the Pennsylvania.

Some time ago the Pennsylvania de-

termined to have one of the famous De
Glehn compounds. They had it built in

France and brought to this country. It

is equipped with pilot, headlight, bell,

and vertical plane coupler, such as is

used on our railways. The engine is of

the Atlantic type, and is fitted with

Walschaert valve gear.

pressure is 22714 lbs. per square inch.

The valves have a travel of 5>/^ ins. The
steam ports are, for the high pressure

cylinders, iJ-8XI4t% ins., and for the low,

iiix20^ ins. The exhaust ports are

3% ins. wide for each pair of cylinders,

and the length corresponds to that of

the steam ports in the high and low

pressure cylinders respectively.

The engine has many continental fea-

tures about it, such as the low running

board and high box casings for the

driving wheels. The position of the

sand box and the substantial rod for

operating it. The plate frame of the

engine and engine truck. The steady

brace or roller guide for the reach rod,

placed on top of the rear driving wheel

casing, and the arrangements for vari-

ous test connections, give the engine a

somewhat foreign dppearance. The
driving wheel base is 7 ft. Yz in. The
total base of the engine is 28 ft. 6!/2,

and that for engine and tender together

to give the results to our readers. A
few of the principal dimensions of this

interesting high speed machine are ap-

pended for reference.

Size of driving axle journals, 8^x9 1/16 ins.;

diameter of wheels in engine truck, 37 13/16

ins.; size of engine trucic axle journals,

5 i5/i6x9>| ins.; spread of cylinders, 84^ ins.;

diameter of wheels under tender, 36 ins.; size

of tender truck axle journals, 5^^x10 ins.;

weight of engine empty, 147,400 lbs. ; weight

on truck in working order, 41,250 lbs.; weight

on iirst pair of drivers, 44,550 lbs. ; weight on
second pair of drivers, 43,300 lbs. ; weight on
trailing wheels, 34,900 lbs.; weight of engine in

working order, 164,000 lbs.; weight of tender

loaded, 132,500 lbs. ; ratio of heating surface

to grate surface, 77.1; ratio of external flue

heating surface to fire box heating surface,

13.4; diameter of trailing wheels, 60 11/16 ins.;

size of trailing wheel axle journals, 7>ix9^
ins.

For every man the world is as fresh

as it was at the first day, and as full of

untold novelties, too, for him who has

the eyes to see them.—Huxley.
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Our Correspondence School.
In this department we propose slvlnfc the Information that will enable trainmen to pass the examinations they are subjected to before beinf

promoted. If any of our students fall to understand any part of the Instructions, we will gladly try to make them plainer If they write to

us. All letters Intended for Our Correspondence School ought to be addressed to Department E.

No Royal Road.

Experience is a good school, but there

are few liohdays, and out of the bitter-

ness of weary days of misdirected effort,

there finally comes to most men a passa-

ble knowledge of their calling. To the

thinking and studious mind there are

shorter roads to knowledge than the

hard path of experience, though

there is no royal road. The railroad

man who reads our pages from month

to month will learn more in one year

than he will learn in ten years of toil

and trial by himself, because he gets the

experience of others. The injector may
serve as an illustration. We publish

this month the garnered facts in regard

to the working of an injector, and a

close perusal and careful study of the

subject as presented in our pages will

help any intelligent railroad man to a

good working knowledge of the intri-

cacies of this ingenious mechanical con-

tri\ ancc.

Second Series of Questions.

Note.—These questions are on the in-

jector and are numbered from 39 to 60.

Those from 61 to 79 were on the lubri-

cator and were published in May.

39. What is an injector?

A.—An injector is an apparatus in

which a jet of steam condensed by wa-

ter imparts to the latter its velocity,

with the result that the final energy of

the combined steam and water is greater

than that at which the water would is-

sue from the boiler. This difference of

energy in favor of the jet passing

through the injector enables it to lift

the boiler check and enter the boiler.

40. In a general way, what are the

two kinds of injectors?

A.—In a general way, injectors are

known as "Single Tube" injectors, when
they have a single set of nozzles, and as

"Double Tube" injectors when they have

two sets of nozzles; one of the latter

kind has the function of lifting the feed

water and delivering it to the forcing

set, which latter imparts to the water

sufficient velocity to cause it to enter

the boiler.

41. What is the difference between a

lifting and a non-lifting injector?

A.—A lifting injector is placed above

the highest water level of the tank from
which the feed water supply is taken,

so that the- injector has to lift the wa-
ter up to its own level^ A non-lifting

injector is placed below the lowest level

of tlac water of the tank from which the

feed water is taken, and it flows to the

injector by gravity.

42. What arc the essential parts of an

injector?

.•\.—The essential parts of injectors

are, in the first place, the nozzles, which

perform the function of delivering or

forcing the water into the boiler, and,

in the second place, the operating mech-

anism, such as the lifting valve, steam

valve, water valve, etc.

43. How should an injector be start-

ed?

A.— In starting an injector, if it is a

lifting one, the lifting valve should be

opened first, and when the water ap-

pears at the overflow, the forcing valve

of the injector should be opened gradu-

ally to its full extent. In starting a

non-lifting injector the water should be

admitted to the injector first, and when
it appears at the overflow the steam

TEX-\VHEE1,ER ON THE MAINE CENTRAI,

valve should be opened gradually to its

full extent.

44. Give some of the common causes

for failures of injectors to work.

A.—The most common causes for

failure of injectors are the following:

Leak in the suction pipe. Obstructed

strainer or strainer of insufficient size.

Liming up of the nozzles. Loose hose

lining. Obstructions in the nozzles,

such as pieces of coal, or other foreign

matter washed in from the tank. Ob-
structions in the delivery pipe, such as

a sticking boiler check which will not

open properly. Leaky steam valve and
boiler check, which will affect the start-

ing of the injector by heating the suc-

tion pipe and the feed water.

45. What course should be pursued
with check valve stuck open?

A.—In case the check valve is not

provided with a stop valve, it will be
necessary to close the heater cock and
water valve of the injector, to prevent

water from the boiler from running out

through the injector. In this case re-

liance for feeding the boiler must be
had on the injector, the check of which

must be in good condition. If the boil-

er check has a stop valve, this can be

closed down to shut off the boiler pres-

sure from the check, in which case the

check can be taken out for cleaning or

for the removal of the causes which

made the valve stick open.

46. How may it be determined whether

the check valve or steam valve is leak-

ing?

A.—To determine whether the check

valve is leaking, the frost cock, with

which all delivery pipes and most check

valves are provided, should be opened.

If water continues to issue from this

frost cock, the indication is that the

check valve is leaking. To determine

whether the steam valve is leaking, the

cap of the heater cock and the heater

cock check should be removed. If the

steam valve is leaking, steam will is-

sue through the opening.

47. What may be done in this case?

A.—In such cases the check valve and
the injector must be reported for repair,

and the leaky valves ground in.

48. What may be done if a combining

tube is obstructed?

A.—In case the combining tube is ob-
structed, it must be removed, the nozzles

thoroughly cleaned, and all obstructions

removed.

49. How may it be determined if the

trouble is on account of a leak in the

suction pipe?

A.—When the suction pipe leaks, the

injector works with a hoarse, rumbling
sound, caused by the air drawn in

through the leaks. A leak in the suc-

tion pipe may also be determined by
closing the tank valve, and opening the
steam valve of the injector slightly, with
the heater cock closed. If there is a

leak anywhere in the suction line, the

steam under such circumstances will is-

sue through the leak.

50. What should be done in case of

olrstructed hose or strainer?

A.—In case of an obstructed hose or
strainer, the connection between hose
ond strainer should be broken, and. with
the heater cock closed, steam should be
blown back through the strainer. The
water allowed to flow through the open
hose will usually wash out the obstruc-
tion. In most cases it will be sufficient

to remove the waste cap of the strainer,

and allow water from the tank to flow
through to wash out the obstruction.

51. What should be done in case the
feed water in the tank is too hot?

A.—In case the feed water in tank
is too hot, it will be necessary to obtaia
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frish water as ,soon as possible to reduce

the temperature.

52. Will an injector work if all of the

steam is n<jt condensed by water?

A.—An injector will not work proper-

ly if all of the steam is not condensed.

53. If it is necessary to take down the

tank hose, how can the water be pre-

vented from flowing out of a tank that

has the siphon connection instead of the

old style tank valve?

A.—In case a tank is provided with a

siphon connection in place of the usual

style of tank valve, it is better to open

the air vent at the top of the pipe, in

order to prevent the water from flowing

out when the tank hose is taken down.

The sizes of the siphon pipes are usually

large enough to admit air when the

hose is disconnected, so that there is lit-

tle danger of the water being siphoned

out of the tank.

54. Explain how the water in the de-

livery pipe can be protected from freez-

ing.

A.—If the injector is not in use for

a long period in cold weather, the frost

cock in the delivery pipe should be

opened to prevent freezing.

55. Explain how you would prevent

the waste pipe freezing, either while

the injector is working or shut ofif?

.\.—The waste pipe contains water on-

ly during the short period when the in-

jector is started, and even then it flows

through the pipe at a rapid rate, so that

the danger of freezing is very remote.

When the injector is at rest, the waste

pipe is empty. A gradual freezing as

a result of a badly leaking lifting or

steam valve may be prevented by occa-

sionally opening the lifting valve slight-

ly, and allowing stcr.m to blow through

the waste pipe.

56. How can the suction pipe and in-

jector hose be protected from freezing?

A.—The suction pipe and hose may be

protected from freezing by using the in-

jector as a heater.

57. Explain how the heater is used on
a lever Monitor injector?

A.—In connection with the lever mo-
tion injector, it can be used as a heater

by closing down the heater cock and
opening the lever very slightly, and fast-

ening it in that position by means of

the thumbscrew on the side of the levy.

58. How is the heater used with a

screw Monitor injector?

A.—With a screw Monitor injector it

can be used as a heater by closing down
the heater cock and opening the steam
valve spindle about half a turn.

59. Is the indication of water level by
the gauge glass a safe indication if the

water level in the glass is not moving up
and down when the locomotive is in mo-
tion?

A.—If the water level in the gauge
glass of a locomotive is not moving up
and down when the locomotive is in

motion, the indication of the water level

is not a safe one.

60. Is any more water used when an

engine foams than when water is solid?

A.—Wlien an engine foams, the con-

sumption of water is undoubtedly great-

er than when the boiler does not foam.

61.—How should an injector be stop-

ped?

A.—In stopping an injector, the steam

valve should be pressed firmly and grad-

ually on its seat, avoiding (more par-

ticularly in the case of a lever mechan-
ism) the closing of the' valve with a

sudden shock, which injures the valvo

and its seat, and has a tendency to

loosen these seats, where they are in-

serted in the body of the valve.

Calculations for Railway Men.

BY FRED. H. COLVIN.

As an example from actual practice,

let us take the skeleton throttle rigging

shown and see how it figures out. Call-

ing the throttle valve 5 ins. in diameter

and the steam pressure 200 lbs., we first

find the area of the valve by squaring

the diameter and multiplying the 25 by

.7854 which gives the area as 19.635 sq.

ins. Multiplying this by 200 gives a pres-

sure on the valve of 3,927 lbs. to over-

come by increasing the leverage so that

T-Mr-
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.SKELETON RIG FOR THROTTLE.

a man can handle it. The bell crank
lever at the right has the short arm
3 ins. and the long arm 6 ins., with the

fulcrum at F, as before. This is a lever

of the first class, just as though the lever

were straight. The throttle lever itself

is of the second class, because the weight
is between power and fulcrum and has
the weight arm 5 ins. and the total

length (as well as the power arm) 40
ins. Figuring as before, we have FIT
= 3 X 3.927, and this divided by 6 gives

1,963-5 lbs. as the power which must be
delivered at P. This becomes the load
for the other lever, and is transferred

to IV, 5 ins. from the fulcrum F.

Repeating the same operation we have
Fir= 5 X 1,963.5, and dividing this by
40, the length of the power arm, we get

245.9 lbs. as the pull that an engineer
must make on the throttle to open it

agai?.'t 200 lbs. of steam. This is more
than many engineers want to handle with
their good left arm, and so we can either

change the proportions of the levers,

making the long arm of the bell crank
9 ins., or reduce the size of the valve.

Probably the former, as we are apt to

think big valves a necessity whether they

are or not.

Another way out of this is to use a

balanced throttle valve, one style being

shown in tile sketch, beside the skeleton

throttle work. In this plan the steam

enters the pipe, top and bottom and

flows down to the left to cylinders. Call-

ing the area of the top valve 5 ins. and

the bottom valve 4 ins., it is clear that

all we need to do is to balance the dif-

ference between the two areas.

We found by squaring and multiply-

ing by .7854 that the area of the 5 in.

valve was 19.635 sq. ins., and by the same
method we find that the 4 in. valve is

12.5664 sq. ins. in area. Subtracting, we
have a trifle over 7 ins. to balance and

this multiplied by 200 is only 1,400 lbs.,

so that our leverage shown would reduce

the pull to 87.5 lbs. If we make the

lower valve 414 ins. this will be still fur-

ther reduced, but we do not want to go
far enough to run any risk of the throt-

tle opening too easily.

In levers of the first or second class

we can take a short cut in this, by find-

ing the proportions of the two arms and

save a lot of figuring. Thus the bell

crank power arm was twice as long as

the weight arm, so we say the power
gains two to one. Then the throttle

lever is 40 ins. long (always count to

the center of the handle, or where the

power is applied), and the weight

arm is only 5 ins. This gives a power
arm 8 to i, and as we also gained 2 to

I before, at the bell crank, we have gain-

ed 16 to I in all. This tells us tlTat we
can simply divide 3,927 by 16 and get

the same result, 245.9 lbs., as we did

with all the figuring before. It isn't ad-

visable to try this with levers of the third

class till we are a little more sure of

ourselves in problems of this kind, as

there is apt to be some confusion. In

the next issue we will take up some
more practical applications.

Questions Answered

BROKEN TRUCK CENTER PIN.

(49) H. I., Crossport. Dvuifermline,

Fife, Scotland, writes:

I. What would be the easiest and best

way to block up engine in the event of

a broken pony truck center pin?

—

A.

On account of the many different

designs of pony trucks and different

methods of equalizing the weight car-

ried on this truck an inspection of the

truck is usually necessary to determine
the quickest way of fixing up to get

home. On some engines no blockmg is

required; but where blocking is neces-
sary, raise up the front of the engine
and block down the back end of the long
equalizer to prevent the forward end
from riding on pony truck axle.
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DIS.MII.ED PUMP AND IIHAKE VALVE.

J. In a case of double heading, if tlie

[limp oil the leading engine breaks

down and the engineer's brake valve on

the second engine plays out, would it be

possible for the pump on the second en-

gine to charge the main reservoir on the

forward engine so as to work the brakes

from the leading engineer's brake valve?

—A. Yes, if such a contingency as you
cite were to happen, the brake system

might be charged by the pump on the

second engine, and operated with the

brake valve on the forward engine; but

it would require the co-operation of

both engineers working in concert. In

case of double heading, if such a thing

as the pump on the leading engine

and the brake valve on the second

•engine failing, the better plan before pro-

ceeding would be to change the brake

•valves and shift the engines, having the

engine in front with a perfect equip-

ment.

SIGNAL PIPE FOR BRAKE.

3. In the event of the train line pipe

breaking on tender, would it be possible

on a passenger train to operate the

brakes on the train by way of the air

signal pipe on the engine and tender?

—

A. Yes ; by coupling the brake pipe

kose on the engine to the air signal pipe

hose on the tender, and the air signal

hose at rear of tender to the brake pipe

on the train, thus passing brake pipe

air through the signal pipe on the ten-

der. To do this, however, would require

combination brake and air signal pipe

•couplings.

GRATE SURFACE FOR BOILER.

(50) A. J., Jennings, La., asks :

What amount of grate surface should

a cylindrical boiler have which is 60 'ns.

in diameter by 22 ft. long, and has 175

tubes 2 ins. in diameter? A.—In this

case you calculate the heating surface

of the boiler as follows, using a ratio

of heating surface to grate area of 40

to I : The boiler, as stated in the ques-

tion, is supposed to be an externally

fired multitubular one and in such a

case you take half the outside area of

the whole cylindrical surface. The cir-

cumference of the boiler is 60 ins. or 5

ft.; 5 X3^ 1416= 15-7, multipled by 22^
J45.4, half of this is 172.7 sq. ft. The
tubes are 2 ins. outside diameter and

the circumference of such a tube is 6.28

and each one gives 11.51 sq. ft. of heat-

ing surface; there being 175 of them,

the total tube heating surface is 2,014.25

sq. ft. This added to the surface of the

half shell amounts to 2,186.95 sq. ft.

Taking the ratio at 40 to i the grate

area would be 54.67 sq. ft. See article

on the horse power of boilers in an-

other column of this issue.

BROKEN COUPLING.

(51) H. I. Dunfcriiiliiic, Scotland,

writes

:

What would be the easiest way to

block an engine in the event of a

broken deck pin or casting on the en-

gine used in coupling the engine and

tender? A.—The broken pin can readily

be replaced by another pin, using the

king pin of a car, and this could be

taken from some empty, on a side-

track, but in the event of a fracture of

the casting at the pin hole or the

breaking of the shackle bar, through

the pin hole, no kind of blocking would
be of any service. Heavy chains could

be fastened to the tail brace of the en-

gine and to the iron frame of the tender

or round its center casting, and the

chains could be tightened by putting a

bar between them and twisting them up,

then secure the bar in place when the

last motion was taken up and held in

place by interlocking bars.

E T EQUIPMENT DRAKE VALVES.

(52) They are equipping these engines

with the latest design of a brake valve,

called symbol E T Westinghouse. Can
you explain the different ways the dis-

tributing valve operates in connection

with the respective positions of the brake

-valve? A.—A full description of the op-

eration of the distributing valve ap-

peared in the May issue, and an explana-

tion of the operation of the H. and the

S. F. brake valves, the kind used with

the E T equipment, appears on page

265 of this issue. From those articles,

we believe you will be able to obtain

all the information you ask.

STEAM TURBINE.

(53) R. \V., Sayre, Pa., writes

:

How is a steam turbine constructed,

and is there any saving as compared

with an ordinary engine with recipro-

cating piston? A.—The steam turbine

is a series of blades alternately fixed

and moving, the former being attached

to an outer cylindrical casing, the latter

to a rotating cylindrical drum. Steam

passes in the direction of the axis of the

drum through the fixed blades, which

deflect it so that it meets the moving

curved blades tangentially, pushing

them circumferentially, and being itself

deflected, so that when it reaches a sec-

ond set of guide blades at a reduced

velocity a similar process is repeated,

the steam continuing its sinuous course

until it reaches the condenser. Recent

experiments and comparisons made by

the engineers of the steamship "Car-

mania" showed a gain of 5 per cent.,

but much larger claims are made by the

builders. Professor Biles, in a recent

address in London, claimed that a gain

of 20 per cent, can be made by the use

of the turbine.

STEAM PIPE JOINTS.

(54) J. Y. R., Magnolia, Va , writes:

What preparation is used in making
joints between steam pipes and the cyl-

inders of locomotives? A.—The essen-

tial requirements arc that the faces of

the steam pipes and the bearing on the

saddle or cylinder should be as nearly

parallel to each other as possible, the

bearing on the pipe being flat and the

joint on the saddle concave. Rings of

brass are carefully ground to both
faces, and a very thin coating of white

lead and oil may be added to the joints

before tightening up.

WESTINGHOUSE PIPE VALVE SPRINGS.

(55) V. J. K., Winona, Minn., writes:

Would you kindly answer, through

the columns of your paper, why is it

the pin valve springs of the Westing-
house plate F 7 pump governor are not

cut off opposite each other? We find

nearly all of them coming from the fac-

tory overlapping each other. By cut-

ting the ends of the springs opposite

each other the governor will respond
quicker. A.—Probably lack of sufficient

care in dressing down the ends of those

springs you received accounts for their

overlapping.

K FEED VALVE.

(56) C. T. A., Leesville, Va., writes

:

Please answer the following ques-

tions concerning the Westinghouse K
feed valve: i. When the valve goes

into closed position, and valve 14 seats,

cuttting off communication between
train pipe and chamber G, will not the

pressure in said chamber fall consider-

ably below train pipe pressure?—A.

No; if anything, it will increase, and
become equal to main reservoir pres-

sure, since this is the pressure al-

ways present in chamber B, which is

separated from chamber G by a packing

ring in the smaller head of piston 5, and

leakage past this ring will increase the

pressure in chamber G, when valve 14 is

seated.

2. W'hen in closed position does air

escape continuallj' through port h and

valve 28? If so, how much air will be

wasted in this manner?—A. Yes. Not
very much, since port h is very small,

like the warning port in the rotary valve

of the brake valve.

3. What advantage has the K feed

valve over the one illustrated in the

November number, and what advantage

has either over the slide valve feed valve

attachment to the engineer's brake

valve?—A. The feed valve illustrated in

the November number is a design that is

normally open instead of closed, as is

the case with the slide valve feed valve

attached to the I rake valve, and this is

considered an improvement. Also the

feed ports are larger than in the older

lecd valve. The K feed valve is an im-
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provement over the style illustrated in

the November number, in its design for

ease of adjustment, and because it does

away with the necessity for a reversing

cock and double feed valve where the

high speed brake or the high pressure

control is used. It too is normally open

to feed the brake pipe.

LARGE AND SMAU, DRIVERS.

(57) R. McR., Kingston, Pa., writes :

How is it that an engine with small

driving wheels can start and pull a

heavier train than one with large

drivers? A.—The locomotive with

small drivers will pull the greater load,

other things being equal, because of the

greater leverage obtained from the fact

that the distance from the center of the

crank pin to the center of the axle is

greater in comparison to the distance

from the center of the axle to the rail

in the case of the small wheel than it is

in the large one; but it must be remem-
bered that what is gained in strength

by the smaller wheels is lost in speed.

See letter on this subject in our corre-

spondence column.

N. Y. NO. 5 PUMP BREAKS PISTON ROD.

(58) J. E. H., East Buffalo, N. Y.,

writes:

For some time I have noticed that

the New York No. s duplex pump
pounds a good deal harder when
starting than the No. 2 does, and

keeps on pounding until the main

reservoir gets well up in pressure. Now
we had a case of the piston rod break-

ing off just at the head, high pressure

side, a few days ago. and it is my opin-

ion the pounding is what caused it, as

the pump was a comparatively new one.

Am I right? A.—Partly, yes; pounding
is bad for any pump piston rod, and a

duplex pump never should be started, or

run so fast against a low main reservoir

pressure, that it will pound. In the par-

ticular case of breakage you refer to,

the cause was probably poor or care-

less workmanship quite as much as it

was heavy pounding, as the nuts might

be drawn up tight but not having faces

square with the piston could cause a

heavy bending strain on the rod at that

point that, with tlie pounding, would pro-

duce fracture and breakage; or the rod

itself may not be turned a true taper

where it enters the head, and the head
may not have fitted the taper on the rod.

EFFECT OF HEAT ON AUXILIARY AIR.

(59) R. L. S., Clancy, Mont., writes:

I have noticed on several occasions

while blowing off our engines with the

blow-off cock wide open that the tank

brakes will set. Please explain why this

happens? A.—We assume that the aux-

iliary on the tender is so located that

the water blown out of the boiler

through the blow-off cock, strikes it.

This being the case, the setting of the

tank brakes is caused by the air in the

auxiliary reservoir being heated by the

hot water, thus causing it to expand
sufficiently to move the triple piston

toward the weaker brake pipe pressure

and apply the brakes.

RADIUS OF LAP CIRCLE.

(60) J. A., Battle Creek, Mich.,

writes

:

Will you please answer the following

question, if of sufficient interest to place

in your Questions and Answers Col-

umn? Referring to Fig. 24, page 44,

Halseys' "Locomotive Link Motion,"

the line on which the center of the lap

circles is found is an arc d' e', second
sentence, page 46. Please say from
what radius this arc is struck, and why?
A.—The arc d e is the arc which the

center of the eccentric traverses as it is

swung across the shaft by the governor,

ADJUSTABI^E CENTERING DEVICE.

its center being the center of the swing-
ing movement when the crank is on the

center. The arc d' e' is struck with the

same radius, but with the center in the

vertical instead of the horizontal center

line. The laying out of this arc, in the

case of a link motion, is explained on
page 75. In the case of a swinging
eccentric, the Bilgram diagram gives

the midgear lead, whereas in the case

of a link motion the midgear lead must
be found from a skeleton layout of the

link motion before the Bilgram diagram
can be drawn.

pin. It is used whenever this line has

to be scribed on the wheel and it is

of use when engines are passing through

the shop for a general overhaul.

When a pair of wheels ha§ not been

accurately quartered in the first place,

and it is desired to use the axles with

keyways already cut in a pair of old or

new wheels, the practice at the Sedalia

shops is to find the amount which the

old wheels were out. If the key had

been out, say, A of an inch, the wheels-

have the keyway cut 14 in. over to the

required side, which makes the key that

much bigger than the old one and it re-

adjusts the center line accurately so as to

place the crank pins at accurate quarter

turns, and the apparatus here shown
makes the work of finding the true cen-

ter line between center of axle and
crank pin hole an easy matter.

The appliance consists of a ring of

brass 2xJ^ ins. which fits easily inside the

axle hole in the hub. Equally spaced,

there are three steel set-screws pointed

at their ends with milled collars back

of the points. The brass ring carries

a steel bridge or bar set flush with one
of its edges, the bridge being J^x}^ in.

and the center on the bridge is the center

of the brass ring. The whole thing thus

forms an easily adjusted hub centering

device by means of which the line between
hub center and that of the crank pin can

be got in short order and the requisite

line layed off which will bring the key-

way where it ought to go in the wheel.

When the work is done in wheel and
axle the new key is larger than the old

by the amount of the error in the orig-

inal pair, but with one side milled out

of the old keyway in the axle and a
similar keyway cut in the wheels, the

result is accurate and workmanlike, and
the use of off-set keys is entirely avoid-

ed.

Adjustable Wheel Centering Device.

At the Sedalia (Mo.) shops of the

Missouri Pacific, of which Mr. S. M.
Dolan is master mechanic, they have a

neat little rig for getting the line be-

tween center of axle and center of crank

The Star Brass Manufacturing Com-
pany, of Boston, Mass., have removed
their New York office to 70 Cortlandt

street, where they will be happy to see
their friends and where they will be-

even better equipped than formerly to

handle their increasing business. They
have secured more commodious quar-

ters and the location is a good one and
easy of access. The company make
non-corrosive steam, water and vacuum
gauges, engine registers, locomotive
and marine clocks. Star improved pop
safety valves, with either solid nickel

or phosphor bronze seats; they also-

make steam engine and boiler appli-

ances and are ready to manufacture

special instruments on order.

The Order of the Thistle, one of the

chief orders of knighthood in the world,

was originally a Scottish order, founded'

in 1540. Under James II of England it

was revived and remodeled in 1687.
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Air Brake Department.

Type H Automatic Brake Valve.

This is the type of automatic brake

valve used with the E T locomotive

brake equipment. Its general design is

similar to that of the G6 brake valve, but

there is considerable improvement in the

method of making the pipe connections

to it. These are made to the pipe brack-

et S.

With this brake valve the engineer

can apply the automatic brakes in the

CONDUCIBD BY J. P. KEI>I>Y.

rotary valve is such that under all con-

ditions of service it has a more perfect

balance; hence, works easily and wears
uniformly.

Two views of the II brake valve are

shown in Fig. i. The one to the left is

a plan, or top view, of the rotary valve

seat, showing the various ports; the one
to the right is a vertical section through

the body, showing the equalizing dis-

charge piston and location of the ex-

of this valve. The feed waive pipe is con-

nected to the bracket at the point desig-

nated "Feed Valve." Air at the reduced

pressure required, flows through this

connection, when the rotary valve is in

running position, and driver brake hold-

ing position to the brake pipe. The brake

pipe connection is made at the point

designated "Brake Pipe." The gauge
black hand and the equalizing reservoir

connections are made by means of the

EXCESS

^SC"* PVMP <SOVSftf*Ofi'\

toaALiz/NG ftesc^votfi.

FIG. 1. H. BR.\KE VALVE, AUTOMATIC BRAKE.

usual manner, and when releasing, can

hold the locomotive brakes applied until

danger of shock and train parting has

passed; he can then graduate of? the lo-

comotive brakes, as circumstances re-

quire, in a manner that will accomplish

a smooth and accurate stop.

The equalizing discharge feature in

the H brake valve is the same as that in

the C6, except that the volume of air

contained in the equalizing reservoir is,

in emergency applications, allowed to

flow to the application chamber of the

distributing valve, to increase the pres-

sure therein and thus increase the pres-

sure in all the locomotive brake cylin-

ders, over what can be obtained in a full

service application. The design of the

haust port Ex. A plan of the rotary

valve is shown in Fig. 2, four views.

The exhaust from the application

chamber through both the application

chamber pipe and the double heading

pipe, and that from chamber D, and from

the brake pipe direct in service, in

emergency applications, all lead into the

central exhaust port Ex.

The pipe connections to the brake

valve pipe bracket, are as follows: The
main reservoir pipe direct connects to

the pipe bracket at the point designated

"Main Reservoir." Air from the main
reservoir flows through this connection

to the top of the rotary valve in all posi-

tions of the handle, and main reservoir

pressure, therefore, is always hnd on top

T 21. The excess pressure head con-

nection of the S. E. 4 pump governor is

made at the point designated "Excess

Pressure Head of Pump Governor."

The distributing valve, as already ex-

plained in the May number, has two
pipe connections to the automatic brake

valve; one, the application chamber pipe,

is made at the point designated "Dis-

tributing Valve through Independent

Brake Valve," and the other, the double

heading pipe, is made at the point desig-

nated "Distributing Valve Exhaust."

Having learned the different pipe con-

nections and their uses, as explained in

the February and April numbers, the ex-

planation of the operation of the H
brake valve will be easily understood.
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As shown in Fig. (. left hand view,

there are five positions for tlie brake

valve handle; namely, release, running.

driver brake holding, lap, service and
emergency.

When the brake valve handle is in

release position, air flows direct through
the large port a in the rotary, and b in

the seat into the brake pipe, and releases

the train brakes, but not the locomotive

brakes, since port /. the opening from
the application chamber of the distribut-

ing valve to the Ex, is closed by the

rotary.

The double heading exhaust pipe from

the equalizing valve of the distributing

valve is always closed by the double cut

out cock, except when the engine is

used to assist in hauling the train, and
is not operating the brakes; hence, it is

only when the double cut out cock is

turned to cut out the brake pipe, and
the brake valve handle is on lap, that

the locomotive brakes can release

through this pipe.

When the handle is in running posi-

tion, the direct communicntion between

It is bi-tween running and drixer

brake holding positions that the locomo-
tive brakes can be easily graduated off in

the manner required by the conditions of

the stop.

In lap positinn all ports are blanked

except one; this is port «, the exhaust

port from the double heading pipe and
equalizing valve of the distributing valve.

As explained above, the passage in the

double heading pipe leading to this port

is always kept d jsed by the double cock,

except when the locomotive is other than

the one in the train from which the

brakes are being operated. When this is

the case, as when second engine in dou-

ble heading, the double cock is turned,

closing the brake pipe and opening the

double heading pipe, and the brake valve

is placed on lap. This arrangement of

double cock and brake valve handle pro-

vides an exhaust opening for the distrib-

uting valve, which will permit the engi-

neer operating the brakes to release

those on the other engine at the same
time he does the brakes on the cars.

Lap position is the one used to hold the

ffCLE/iSE

CmcrfGi

KIG. 2, VIEWS OF ROTARY VALVE.

tl'.e main reservoir and the brake pipe is

cut off, and an indirect opening by way
of the feed valve pipe, port d in the ro-

tary seat, cavity f in the rotary valve,

and port h in the rotary seat is estab-

lished. Cavity f in the rotary, in run-

ning and driver brake holding positions,

spans ports d and h, so that full com-
munication between the feed valve and

the brake pipe is had. In running posi-

tion, also, port / is uncovered, and ap-

plication chamber air can escape to the

atmosphere through exhaust port Ex,

and release the locomotive brakes.

In driver brake holding, as well as in

release position, port / is closed, pre-

venting the escape of application cham-

ber air, and, of course, the release of

the locomotive brakes.

brakes applied, to prevent the loss of

main reservoir air in the event of a

burst hose or the use of the conductor's

valve, and to test the rotary valve.

While in lap position, air cannot flow

through the brake valve in any direc-

tion, except as explained for double

heading.

In service application position, small

port e, leading from chamber D, above
the equalizing discharge piston, is in

register with cavity and passage h on
the rotary valve, which leads to Ex and
the atmosphere.

In service position, the desired reduc-

tion is made from the top of the equal-

izing discharge piston, the same as with

the G6 valve, and this piston will re-

spond and cause an equal reduction in

lirake pipe pressure to take place

throughout the whole train. This is

the position that is used to apply the

brakes in service, the same as the cor-

responding position on the ^6 valve.

In emergency position the brake pipe

port f is thrown wide open to the at-

mosphere through cavity x leading into

Ex. The L-shaped groove in the face

of the rotary, in this position, connects
ports g and / and by this means the

brake valve equalizing reservoir to the

distributing valve, and raises the pres-

sure in the application chamber about

10 pounds, assuming that the initial

brake pipe pressure is 70 pounds. This

gives an increase in pressure on all

brake cylinders on the locomotive in

emergency applications of approximate-

ly this amount, and thus add to the

stopping power of the locomotive

brakes, turning to good use air that

formerly performed no service in emer-

gencies.

The oil plug 2g is to permit of filling

the oil bath, which consists of a small

circular groove recessed in the top case

4 that surrounds the rotary and its seat

at the line of meeting. As the valve is

operated under pressure, the oil in the

bath gradually works onto the seat and

lubricates it, causing the valve to work
easily and to remain fr^se from leakage.

Valve oil is the kind used in this bath,

and when it is necessary to fill it, the

pressure should be removed.

The spring 30 has a light tension that

is sufficient to keep the rotary key 7 to

its seat, when there is no air pressure to

do it. This spring prevents the dis-

agreeable blowing at this key some-
times experienced with other types of

brake valves when the pump is first

started.

Other ports shown in the seat of the

rotary not touched upon in the fore-

going are port r, the warning port,

which is open to the atmosphere
through cavity s in rotary and Ex in

the seat while the handle is in release

position; and port p, which leads to the

excess pressure head connection of the

SE^ pump governor. This port is closed

except when the handle is in release,

running, or locomotive brake holding

position.

The various parts comprising the /i

brake valve are numbered and named as

follows: 2, bottom case; 3, rotary valve

seat; 4, top case; S> P'P6 bracket; 6,

rotary valve; 7, rotary valve key; 8, key

washer; 9, handle; 10, handle latch

spring; n, handle latch; 12, handle latch

screw; 13, handle nut; 14, handle lock

nut; IS, equalizing piston; 16, equalizing

piston packing ring; 17, valve seat upper

gasket; 18, valve seat lower gasket; 19,

pipe bracket gasket; 20, small union

nut; 21, brake valve tee; 22, small union

swivel; 23, large union nut; 24, large

union swivel; 25, bracket stud; 26,
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Lrackcl sliul iiiit; J", lioll and nut; -'8,

cap scruvv; jy, oil plug; 30, rotary valve

spring.

New S. F. Brake Valve.

1 liis brake valve Is used willi llic V. T
equipment to operate the locomotive

brakes independently.

In Fig. 3 we have a vertical section

through the body of the valve showing

the interior arrangement of the parts; al-

so a top view of the rotary seat, the ro-

tary being removed; and a plan view of

the rotary valve.

The view to the left is that of the body
and interior parts; the upper one to the

right is that of the rotary valve, face

down; and the lower view to the right

is that of the rotary seat.

The pipe connections to this valve, as

indicated in the lower right hand view,

are as folows : The supply pipe, made at

the point designated "Supply;" the auto-

matic brake valve, made at the point des-

ignated ".'\utomatic Brake Valve," and
the distributing valve application cham-
ber, made at the point designated '"Dis-

tributing Valve."

The supply pipe furnishes air from the

main reservoir, reduced in pressure to

45 lbs., to the chamber above the rotary

valve 5. Hence, this pressure is always

present, holding the rotary to its seat,

and is the maximum pressure that can

be attained in the brake cylinders in a

full independent brake application.

Referring to the view of the rotary

valve seat, lower right hand of Fig. 3,

b is the supply port ; d is the port to the

application chamber of the distributing

valve; c is the port leading to the pipe

connecting the independent to the auto-

matic brake valve; It, in the center of the

rotary seat, is the independent exhaust

port leading to the atmosphere.

The positions for the brake valve han-

dle, as shown in this view, are release,

running, lap, and service.

The operation of the S F brake valve is

as follows:

With the handle in service position,

the circular cavity or groove e. in the

face of the rotary spans ports b and d,

in the rotary valve seat, and air may flow

direct to the application chamber until

the desired pressure has been obtained

therein, and the handle has been return-

ed to lap position, and apply the loco-

motive brakes.

In lap position, all ports are covered,

and air cannot flow in any direction

through the valve. Hence, when the

handle is in this position, the locomo-
tive brakes can not be released with the

automatic H brake valve.

In running position, port b is

blanked, ports d and e are con-

nected by means of the cavities

and central passage if, through

the rotary, and the air from the applica-

tion rhainbvr has a continuous course

through this brake valve to the auto-

matic brake valve, where, if the handle

of the l.itter brake valve is in running

position, it can escape, and the loco-

motive brakes release.

In release position, cavity g. in the face

of the rotary, connects port d with the

central exhaust port It, and the locomo-

tive brakes can release at the independent

brake valve. The return spring 9 moves

the handle from release to running posi-

tion when the hand is removed. It is

only necessary to use the release posi-

tion to release the locomotive brakes,

when the handle of the automatic brake

valve is in other than the running posi-

tion; as when the automatic brake valve

handle is in running position, the loco-

motive brakes will release when the in-

dependent brake valve handle is placed

in running position.

Under any and all conditions of brake

to the light pressure under which it op-

erates, and its consequent freedom from

wear.

The parts of the valve arc named and

numbered as follows: 2, Rotary Valve

Scat; 3, Valve Body; 4, Pipe Bracket; 3

Rotary Valve; 6, Rotary Valve Key; 7,

Rotary Valve Spring; 8, Key Washer;

9, Return Spring; 10, Return Spring •

Housing; It, Housing Screw; 12, Return

Spring Clutch; 13, Cover; 14, Cover

Screw; 15, Handle, complete; 16, Top
Nut; 17, Latch Spring; 18, Latch; 19,

Latch Screw; 20, Oil Plug; 21. Upper
Gasket; 22, Lower Gasket; 23, Holding

Stud; 24, Holding Stud Nut; 25, Bolt

and Nut; 26, Cap Screw.

New Westinghouse K Triple Valve.

The quick service triple, which has cre-

ated so much interest among railway of-

ficials and air brake students, is shown

FIG. 3. S. F. BRAKE VALVB. INDEPENDENT BRAKE.

operation, the locomotive brakes may be

released by placing the handle of the

independent valve in release position.

This valve, like the automatic brake

valve, has a pipe bracket to which all

pipe connections are made and to which

it is itself bolted. Hence, when it is

desired to remove the valve for repairs

or to apply another, it is only necessary

to loosen the bolts and nuts 25 that hold

it to the pipe bracket, and lift it off.

No pipe joints need be disturbed. The
independent valve is provided with an oil

bath for the rotary and its seat, and by

removing plug 20 this bath may be fill-

ed. Valve oil is the kind of lubricant

that should be used.

From the drawings a very clear idea

of the construction of the S F valve

may be obtained; therefore, it is not

necessary to say anything further regard-

ing this feature, except to call attention

in vertical section in Fig. 4. This is the

triple which gave such excellent results

in the practical and exacting tests made
in stopping the train eijuipped with it

at West Seneca last August. From the

drawing it will be seen that the general

appearance of the valve diflfers but little

from that of the present freight standard

quick-action triple, and that the interior

construction is only slightly modified.

The modifications are such that in ser-

vice application a portion of the brake

pipe air, which ordinarily escapes to the

atmosphere at the brake valve, is di-

verted to the brake cylinder to assist

in creating cylinder pressure, and at the

same time cause the service reduction

to be made more quic'kly along the length

of the brake pipe; and when releasing

the brakes they are such as will enable

the engineer to release those on the rear

of the train first, when it is desirable
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to do so, in order to prevent shock and

break-in-two.

When a service application is being

made, air from the brake pipe passes up

through check valve 12, port b in the

check valve case and the valve body, port

c in the slide valve seat and port d in

slide valve 3, thence through cavity w
in the graduating valve, port / in the

slide valve and port t in the seat, to the

brake cylinders. Ports d and ; are gov-

erned by the graduating valve 7, which

is of the slide valve pattern mounted on

valve 3. In the release and the lap po-

sitions of the triple, valve 7 closes ports

d and ;.

The use of brake pipe air by the triple

shock and break-in-t\vos due to slack

running out.

The retarded release of the forward

brakes is accomplished by simply leaving

the brake valve handle in release posi-

tion. The main reservoir air flowing in-

to the brake pipe quickly raises the pres-

sure in the forward end, and forces the

triple piston and slide valve to the ex-

treme left against the resistance

of the retarded release spring 33

and stem 31. In this position

the slide valve almost entirely

closes the exhaust port and en-

tirely closes the feed port i, leading to

the auxiliary reservoir. Closing down
the feed port f in this manner prevents

,23

FROM BRAKE
PIPE

FIG. 4. SECTION OF WESTINGHOUSE "K" TRIPI,E VALVE.

in service applications accomplishes sev-

eral desirable things at the same time;

when, for instance, a service reduction of

5 lbs. is made at the brake valve it will

apply the brakes on a train of any num-

ber of cars in quick succession and with

the same pressure in the last as in the

first brake cylinder. To do this it uses

less air and the cylinder pressure is

uniformly higher than with the ordinary

triple, which in turn, results in a much
shorter stop. In fact, r 5 lb. reduction

on a fifty-car train equipped with the K
triple is the equivalent of a 20 lb. reduc-

tion on the same train equipped with the

ordinary triple; and in full service appli-

cation on a train of this number of cars

there is a gain of 35 per cent, in the

shorter stop for the new triple over the

old.

When releasing the brakes on long

trains at slow speeds, the rear ones may
be released first, and those on the for-

ward portion of the train be held applied

for a period of time sufficient to prevent

the quick recharging of the auxiliaries

on the forward cars, since they can only

recharge slowly through ports b and c,

and port k in the slide valve, which in

extreme release position registers with

port c in the seat. As a result of this

action the increase of pressure at the

rear of the train is hastened and the

rear triples are moved to the position

shown in the figure, releasing the brakes.

As the pressure equalizes in the brake

pipe the forward triples assume the nor-

mal position, as shown in the figure,

opening feed port I, and their auxiliaries

will then recharge at the normal rate,

finishing at the same time those on the

rear finish recharging. This prevents re-

application of brakes on the forward

cars when the brake valve is moved to

running position and consequent loss of

air in releasing them.

A service reduction of about 17 lbs.

will apply the brakes in full, and hence

in full service application in addition to

the quicker operation of the brakes and

shorter stop there is a large saving in

air. This saving in free air in each ser-

vice application on a 100 car train

amounts to 55 cu. ft.

Another important advantage had on

trains either partly or entirely equipped

with this triple is the uniformity with

which the brakes apply throughout the

whole train, and the quickness with

which the release of the brakes through-

out the entire train may be made. Less-

air being required to set the brakes,

less is required from the main reservoir

in releasing to restore the brake pipe

pressure and recharge the auxiliaries.

With trains of 100 cars equipped with

the ordinary triple it is impossible to-

get all the brakes to apply in service. A
test made to determine how many brakes

would apply in service application show-

ed that when the triples were all West-

inghouse, a 15 lb. reduction applied from

~b to 81; when the triples were all New
York, from 50 to 61, the equipments be-

ing 8 in. in both cases. With 10 in.

equipment, the number that would ap-

ply was still less.

Hence it will be seen that the modern

long trains and the methods of transpor-

tation demand a quicker acting triple in

service operations and a higher economy
ill the use of air.

Several thousand of these triples are

now in service giving the most satisfac-

tory results; and many old triples sent to

the works for repairs are being con-

verted into the K type. The quick ser-

vice triple for 8 in. equipment is known
as the K-i and that for the 10 in. equip-

ment is known as the K-2, and these take

the place of the F-36 and H-49.

In order to distinguish the K triple

from the ordinary type, a lug is cast on

top of the body, plainly shown in the

drawing.

For lack of space we are unable to

give a detailed description in this num-

ber; this, however, is hardly necessary,

as the valve is so slightly changed from

the present familiar triple, and these

changes are clearly shown in the cut il-

lustrating it.

Removing Air Pistons.

Editor:

Having seen an article in your paper

last month for removing air pistons

from the rods of 8-in. and Q'A-'m. air

pumps, when stripping pump for over-

hauling, I would be pleased to state

that, instead of using gunpowder to

shoot them ofif, we attach a hose to the

air discharge connection, remove the

upper discharge valve, and force the

piston down with 100 lbs. air pressure

to the square inch. This pressure will

remove any ordinary piston from its

rod without burring the threads, and

the work is easily and quickly done.

F. J. Kechefoth, A. B. F.

Winona, Minn.
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Shriver's Z-Lock.

The Z lock, or nut lock, for packing

sland nuts of air pumps, is one invent-

ed by Mr. Wm. W. Shrivcr, A. B. I.,

B. & O. Railway.

The ordinary flat swab holder is bent

SHRIVER'.S Z-1,0CK AND SWAB.

to form an eye, A, at one end, and a

half-hook, B, at the other end. The Z

lock is made by bending a piece of heavy

wire, as represented, with arms one and

two. To apply the lock, put on the

swab, turn it so opening faces out.

Now, take lock, slip arm 2 in eye A,

then spring swab tightly against piston

rod, and slip arm i over half-hook B.

Turn gland nuts until arms i and 2 can

each be pressed into a wrench slot.

Nuts can neither tighten nor become

loose with this lock applied.

Air Brake Test Rack.

Editor:

Inclosed please find illustration of air

brake test rack at this place, in A., T. &
S. F. shops.

Beginning at the right is the brake

valve and engine triple test and signal

line of 12 cars, quick action and plain

triple test (Westinghouse), an appliance

to set cylinder relief valves, and to test

the E T equipment.

At this place we overhaul 500 to 600

triples a month and make repairs on air

brake apparatus from shop of 18 pits

and roundhouse of 35 stalls.

I remain, an old subscriber,

A. E. Nye.

AIbuqi{crque, N. M.

Portable Lye Tub.

The illustration. Fig. 5, shows the

method of cleaniner air cylinders, their

valves, ports and passages, without re-

moving the pump from the engine, used

by Mr. J, E. Thompson, air pump re-

pairman, of the J. Q. & C. R. R., at

Chattanooga, Tenn.

Boiling hot lye is used, which is car-

ried in a portable tub, and pumped
through the cylinders by means of the

piping arrangement shown.

iiiiig his work that every part will be

ready when required, thereby keeping

out all lost motion on every job in the

shop. To sum up—the successful gen-

eral foreman must be a hustler, a man
who can infuse life into his foremen so

Machine Shop Practice.

A very interesting paper on Machine

Shop Practice was read by Mr. L. R.

Laizure. general foreman of the Erie

shops at Hornellsvillc. N. Y., at the re-

cent meeting of the International Gen-

eral Foremans' Association, held at St.

Louis last month. We give the first part

of the paper as follows, the part con-

taining reference to machine tools ap-

pears elsewhere in this issue:

In writing this article, time and con-

ditions will not permit me to make a

comparison as to the cost of work with

the year 1895, so I shall simply make a

comparison between the shop practice of

a few years ago and that at present.

One of the most essential features to

be considered in shop practice is a good

shop organization, beginning with the

master mechanic, general foreman, ma-

chine foremen and gang foremen. The
master mechanic should have general

supervision over all departments of the

shop, he being selected for that position

by reason of his mechanical skill. He is

directly held for the running of the shop

and its output.

The general foreman is all that the

FIG. 5. PORTAni.E I,YE TfB ARRANGE-
MENT FOR CLEANING PUMPS.

that they will keep their shoulders to

the wheel and keep things moving.

What is true of the general foreman

is also true, in a measure, of a gang fore-

man, but in addition to this he must be

a good manager of men and a skilled

mechanic.

He must constantly look ahead over

the entire work, and see that it is

moved from one machine to another.

r.:^^i\3
f. ^ Air
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abilities. While exceptional mechanical

ability is desirable, it is also necessary

that a foreman be able to take a bird's-

eye view of the situation. A man is

needed who can keep the continuity of

the work in his mind and bring the

various factors together so that they will

work out harmoniously, both as to con-

struction and time. This qualification is

especially desirable when one foreman's

work is dependent upon another's. The

foreman who possesses these qualifica-

tions, can truly be said to be succesiful.

The material question is another very

important feature of shop management

and practice. More time is lost by wait-

ing for material than from almost any

other cause, and to overcome this a

good supply of every important article

should be kept in stock. If material is

handled in such a manner that the shops

are living from hand to mouth, as it

were, invariably it is the case that vou

and weight proportiimately. .Xn engine

that w-eighed 80,000 or 100,000 lbs.

ten or fifteen years ago was considered

very large, and the prediction was made
at that time that they could not possibly

be built any larger, but to-day we have

engines weighing as high as 350,000

lbs. The tender of the modern lo-

comotive is nearly twice the weight of

tl".e engine of ten years ago. With this

increase in the size of locomotives comes
the natural increase in repairs. While

this revolution has been taking place in

locomotive building during the past fif-

teen years, most railroad repair shops

are in practically the same condition

they were fifteen years ago, and are

greatly handicapped in their output be-

cause they are not equipped witli modern
tools and facilities to handle the in-

creased work.

The mechanical department is now
called rpm to increase the output of

their sho s, and at the same time to dc-

ENGINE AND THREE CARS THROWN O

are just out of the particular castings

that you need the most.

The very earnest desire of the com-
pany to cut down interest charges on

stock carried generally results in filling

up your shop with engines waiting for

essential parts, thereby decreasing the

output of the shop and increasing the

cost of repairs. The longer an engine is

in the shop, the higher the cost of re-

pairs on account of more time being

charged to the engine than would be

charged if there was no delay from any

cause. Repairs cannot be made quickly

if you have to wait for material, and an

engine in the shop not only decreases

the output of the shop by keeping an-

other engine out, but it is an extra ex-

pense to the company from the fact that

the engine is not bringing in any rev-

enue.

Railroads have kept on growing for

years, and engines have increased in size

FF THE TRACK BY THE EARTHQUAKE.

crease the cost of repairs to the least

possible extent. In the expense of lo-

comotive repairs, labor constitutes about

two-thirds of the cost and material the

remainder. Thus is has become very

necessary for railroad managers to give

considerable thought and investigate

thoroughly modern shop practice and

less expensive methods of doing the

work. The results of these investiga-

tions have brought out the necessity of

having modern improved machinery, and

the adoption of some system, such as

the piece work system, as a means of in-

creasing the output of the shop at a

decreased cost.

Improved machinery, with the use of

high speed steel, so-called, and the piece

work system, will bring about the de-

sired results in any well organized shop.

No subject has ever attracted greater

interest in the machine shop world than

the records made with high speed steels.

The history of this pro Inct dates hack

over a period of but eight or ten years.

and the makers of this steel, if they have

accomplished nothing more, have awak-

ened the management of repair shops

to the amount of work which can be

done with the new steel on the old ma-
chines.

Planer work is now done at two, three,

or even four times the speed at which it

was performed previous to the introduc-

tion of this product on the old machines

with the old water hardenmg steel. The
product of planers with the use of high

speed steel is limited not by the cutting

speed, but by the reversing mechanism
of the machine itself. Modern planers

have a reversing mechanism three to

four times greater than the cutting

speed, which greatly increases the

amount of work which can be done by

the machire.

The new steels have brought about a

revcilution anu ng machine builders gen-

eral'y. The old time lathes, planers, bor-

i'lg mills, etc., are unable to withstand

the great strain necessary to drive the

new steel at its maximum capacity, but

only those who can afford to throw out

the old and put in the modern machines

are in a position to take full advantage

of the increased output to be had from

the use of high speed cutting tools.

Electric traveling cranes, electrically

driven machines, and high speed steel

liave come upon us at almost the same

time, and they have done more to bring

about a revolution in machine shop prac-

tice and methods than anything else that

has ever taken place in the mechanical

world.

Echoes of the Earthquake.

Tlie details of the appalling disaster

that fell on San Francisco and other

portions of California are familiar to

the general public, and it is not neces-

sary to recapitulate them here.

In the immediate succor of the panic-

stricken multitudes we take pride in

stating that railroad men were the real

heroes of the hour. Much praise has

been given to the military forces, whose
work it was to keep the homeless peo-

ple in control and preserve from pillage

what property remained. The soldiers

did their duty well, as American sol-

diers always do, but the railway men on

the ground did better. Possibly it is

that railroad employees generally are

accustomed to act promptly in emer-

gencies, and few there are who have

been long at railroad work but have

been forced to look upon mutilation

and death. Our special correspondents

in California have furnished us with

many interesting accounts of their ex-

periences, and from a large number of

letters we make a few selections.

At Sausalito, Mr. C. C. Stevens, of

the North Shore Railroad, describes the



June, i(jo6. RAILWAY AND LOCOMOTIVE ENGINEERING 271

first intimation of the cartlitniakc as a

dull, rumbling sound, followed by a

very perceptible rising of the earth and

a settling again, followed by a swaying

backward and forward, as if the earth

was rocking on some vast, elemental,

soft substance beneath. The motion

finished with a corkscrew oscillation

that was' really more destructive to

buildings than the undulating motion.

During this terrifying period the loco-

motives standing in the yard rolled

back and forward, and the night host-

lers and the entire roundhouse crew

never lost their wits for a moment, but

ran hitlicr and thither with wooden
wedges, blocking the engines. The

shop and buildings were badly cracked,

but did not fall. Tho grouinl fell away

down with a crash. All of the oil tanks

at Alameda i'oint were also destroyed,

and a complete transfer of the shop

equipment is being made to San Jose,

Cal.

Mr. J. J. i'oley, of Oakland, states

that the shock was the best alarm clock

that he ever had. Every railroad man
responded without any further notice,

and promptly aided in taking thousands

of people to safety. Many of the water

tanks were thrown down, but the heads

of the departments managed to keep

the road running. Nothing could sur-

pass the service of the road in convey-

ing the immense crowds everywhere

free, and bringing back tons of pro-

visions to feed the hungry thousands

that reni.-iined. Tlu- railrnad men, Mr,

clothing they had on, but they never

flinched from their duty for a moment.
Their work was only equaled by the

generosity of the people along the road,

who readily opened their doors to the

suffering refugees, who did not seem to

know where they were at.

From other correspondents we learn

that the shops of the Santa Fe at San

I'rancisco were considerably damaged,

and through traffic delayed for several

days. At San Luis Obispo the vibra-

tions were not of so great magnitude,

but the alarm among the people was

very great. Railroad property was

much damaged, and several days

elapsed before through traffic was
opened up. It is stated by a corre-

spondent that Santa Rosa has suflFered

r.\SSENGER i-ti-i ENGINE I-OR THE SOUTHERN.

A.. Stewait, McLhanical Superintendent.

in many places as much as fifteen feet,

and the corkscrew movement conveyed

its peculiarity to many of the rails,

some nearly describing the letter "S."

Engine No. 14 and three cars were over-

turned, and many of the bridges were

much damaged. The burning of San
Francisco, that lasted three days and

three nights, as seen from Sausalito

was a spectacle of awful and unparal-

leled grandeur.

Mr. E. S. Shick, of Newark, Cal,, tells

of a narrow escape of a freight train on

the Southern Pacific Railroad. A
double header freight train had just

stopped to take water when the rum-
bling commenced. The engineers

agreed that they had better move away
from the water tank. When the cork-

screw movement began, the tank came

Foley states, were the only people who
kept cool during the terrible period

following the shock.

Mr. E. A. Kelsey, of Santa Cruz,

states that the Coast Line division was

badly damaged for nearly 200 miles

south of San Francisco, much of the

roadbed being sunk from one to twelve

feet, many box cars on sidings being

turned over, a photograph of one of

which Mr. Kelsey secured, and which

we reproduce in the accompanying il-

lustration. One train of thirteen cars

was completely turned over while run-

ning. Strangely enough, the extensive

wooden sheds at San Francisco were

saved, together with the shops and en-

gine equipment, while everj'thing in the

vicinity perished by fire. Many of the

employees lost everything but the

Bildwin Locomotive Works, Builders.

more than San Francisco in proportion

to its size. The narrow gauge tunnel at

Wright's, three-quarters of a mile long,

was caved in, the mountains near Santa

Rosa being violently shaken. At Eu-

reka the sharp oscillations shook down
many trees, some falling across the rail-

road tracks and impeding traffic.

Simple 4-6-2 for the Southern.

Quite recently the Baldwin Locomo-
tive Works have built for the Southern

Railway twenty large 4-6-2 type lo-

comotives for passenger service. Fif-

teen oj these engines have driving wheels

6s ins. in diameter, while the remaining

five have 72' i in. drivers: otherwise the

designs are very similar. Our illustra-

tion is from a photograph of one of the

latter class. There is nothing particu-
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larly novel in the design of these en-

gines, their chief interest lies in the fact

that they represent the latest develop-

ment of a type of locomotive which is

doing very efficient work in heavy pas-

senger service.

The cylinders, which are of the single

expansion type with slide valves, are 22

ins. in diameter by 28 in. stroke. As the

steam pressure is 220 lbs., the calculated

tractive power with the 72!^ in. wheels

is 34,955 lbs. The weight on the driving

wheels is 138,460 lbs., hence the factor

of adhesion is 3.96. The link motion is

indirect, the rocker being placed in front

of the leading drivers, and it is connect-

ed to the link by a transmission bar

which spans the leading driving axle.

There is a crosshead arrangement by
which the upper end of the rocker com-
municates motion to the valve rod.

The wheels of this engine are all

flanged and all the drivers are equally

spaced, being 75 ins. apart. The trail-

ing truck has inside journals, and the

springs are placed between the frame

bars and are back of the carrying wheels.

These carrying wheels have upon them
42,300 lbs., the engine truck has 39700
and with the adhesive weight given

above, the total weight of the machine
is 220,460 lbs. The driving springs

are all overhung and are held by
jointed hangers. The frames are

of cast steel, the rear sections

being separated with the splice un-

der the front end of the fire box, which

is supported at that point by a vertical

plate. The trailer truck, which is of the

Rushton type, is equalized with the

drivers; the rear end of the engine be-

ing carried on an inverted leaf spring,

which helps to secure easy riding. The
main reservoir is carried on three

brackets under the forward end of the

running board. The cylinders have a

double row of bolts in the vertical

flanges and also in the smoke box. They
are arranged for double front frame
rails, and are strongly built with heavy
walls to insure against breakage.

The boiler is of the straight top type

with sloping throat and back head. It

is radially stayed, with double riveted

circumferential seams, the longitudinal

seams being butt jointed and welded at

each end. The dome ring has a welded
seam on the top center, with a liner in-

side. The boiler is liberally provided

with washout plugs, and has }i in. liners

in the waist over the supporting guide

bearer and waist sheets. The shell of the

boiler measures 70 ins. diameter at the

smoke box end, the tubes are 314 in num-
ber and are each 20 ft. long. They are

2J4 ins. in diameter and are No. 11

gauge. The heating surface is as fol-

lows: Fire box, 195 sq. ft.; tubes, 3,683.5

sq. ft.; total, 3,878.5 sq. ft., and the grate

area is 54.25 sq. ft. The total weight of

the engine and tender is about 358,000

lbs., and the wheel base of both to-

gether is 64 ft. sH ins.

The tender is of the usual form with

steel frame, and arch bar trucks. The
tank has a water bottom and holds

7,500 U. S. gallons, and carries about

25.000 lbs. of coal. A few of the prin-

cipal dimensions are appended for refer-

ence:

Boiler—Thickness of sheets, J4 in. and 13 /16 in.

;

fuel, soft coal.

Fire Box—Material, steel; length, io85^ ins.;

width, 72yi ins.; depth, front, y6'/i ins.; back,

66}i ins.; thickness of sheets, sides, H in.;

back, ^ in.; crown, ^ in.; tube, ^ in.; water

space, front, ^yi ins.; sides, i'A ins.; back,

3'A ins.

Driving Wheels—Journals, main, 10x12 ins.; oth-

t-rs, 9x12 ins.

Engine Truck Wheels—Front, diameter, 33 ins.

;

journals, s^Sxio ins.; back, diameter, 42 ins.;

journals. 8x12 ins.

Wheel Base—Rigid, 12 ft. 6 ins.; total engine,

31 ft. 4'/2 ins.

Tender—Journals, s^^xio ins.

Service—Passenger.

Free Transportation in Canada.

In Toronto they have a system of tak-

ing up fares in the street cars by which
the company usually gets all that is

"IN THE GI,0.\MING"; EVERYBODY
ELSE AT SUPPER.

coming to them. The conductor has a

locked box which is a leather covered

affair with a handle on one side and a

slot in the top. The front of the box
is made of glass so that passenger and

conductor may see what has been put

in. Buttons and other substitutes for

legal tender are thus easily detected.

By' pressing a spring the conductor can

drop the coin or ticket out of sight into

the cash receptacle at the bottom of the

box. Then you might as soon hope to

get it back as to have steam heat after

the 15th in a New York flat.

An incident, related in the Toronto

News, occurred the other day which

goes far to prove that the human heart

is still occasionally stirred with feelings

of kindness and generosity, and Ihe way
that it happened was this:

"He was on a Sherbourne street car.

The gentleman was old and genial-look-

ing, reminding one of the brothers

Cherryble, but he was very absent-

minded. Accordingly, when the conduc-

tor came around to collect his fare he

thoughtlessly slipped in a quarter. When
he realized what he had done he was

' much confused. The quarter, however,

was gone beyond recall, and he decided

to make the best of it. The company
should not profit by his mistake at any

rate. A lady sitting next him was

about to deposit a fare, when he ex-

citedly laid a detaining hand on her arm.
" 'Don't pay! Don't pay! Your fare's

paid! Your fare's paid!' he said in a

high falsetto. The lady took in the sit-

uation and submitted laughingly. Not

so, however, a stranger who entered the

car and took a seat just opposite the old

gentleman, who repeated the request.

'Don't pay! Your fare's paid!' he said.

'Sir!' said tlie woman indignantly, fix-

ing him with an icy glare. He ex-

plained. 'I'll pay my own fare,' she

snapped.

"The passengers were convulsed.

The old man persisted, however, and

was still paying fares when the writer

arrived at his destination."

Thus it was that those who accepted the

old gentleman's hospitality were much
surprised to find that a free ride was

coming their way if they were going

his way, and from quite an unexpected

quarter.

The Chicago Pneumatic Tool Com-
pany have issued their quarterly report

for the period ending March 31 of this

year. It is for the benefit of their

stockholders. The business of this

company is said to be ten per cent.

greater for April than it was during

that month last year. Mr. J. W. Dunt-

ley, thepresident, sailed for Europe early

in May in the interest of the company's

business. Conditions in Great Britain

and on the Continent are said to be

improving rapidly, and many large con-

tracts which have been pending are

ready to be closed, hence Mr. Duntley's

trip. It is also stated that several con-

tracts will be given to the Consolidated

Pneumatic Tool Company, Ltd., of

London, which is the foreign branch

of the Chicago company. The con-

tracts will be for extensive installations

as well as for future requirements ex-

tending over periods from one to three

years. Before sailing, Mr. Duntley

stated that his company's domestic

business was entirely satisfactory.
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Of Personal Interest.
Mr. R. T. Guppy has been appointed

princiiial assistant engineer of the Un-
ion Pacific.

Mr. A. Firnliaber has been appointed

roundhouse foreman on the Soullicrn

Railway, at New Albany, Ind.

Mr. F. E. Mcixncr has been appoint-

ed general foreman of llie East St. Louis,

111., shops of the Southern Railway.

Mr. J. F. Guggolz has been appointed

roundhouse foreman at Mart, Tex., on
the International & Great Northern
Railroad.

Mr. Charles M. Hays, vice-president

and general manager of the Grand Trunk
Railway System, was recently entertain-

ed at a complimentary dinner in the

Windsor Hotel, Montreal, on the oc-

casion of his fiftieth birthday. Mr. F.

H. McGuigan, fourth vice-president of

the G. T. R.. was at the head of the table,

CHARLES M. H.WS.

and every chief of department not away
on duty was present. The tables were
arranged in horse-shoe shape, no doubt

typifying the good luck wish which all

had for Mr. Hays. The toast of the

evening was proposed by Mr. McGuigan,
who congratulated Mr. Hays on attain-

ing the half-century mark, and went on

to assure him of the warm personal

esteem in which he was held by every

member of the staf?. When Mr. Hays
rose to reply he was presented with a

bouquet of fifty American beauty roses

—one for each year of his life—and a

massive gold loving sup, suitably in-

scribed. He feelingly acknowledged the

compliment paid him and went on to

declare that whatever success he had
achieved as general manager was very

largely due to the honest and earnest

efforts of the men who had been work-
ing with him on the official staff.

Mr. L. P. Goodwyn has been appointed

master mechanic of the Texas & Gulf,

with headquarters at Longview, Tex.

Mr. Joseph Shea has been appointed

supervisor of water service of the Chi-

cago, Rock Island & Pacific, at Topeka,

Kan.

Mr. C. B. Hathaway has been appoint-

ed roundhouse foreman at Houston,

Tex., on the International & Great

Northern Railroad.

Mr. F. H. Sweringen has been ap-

pointed master car builder of Street's

Western Stable Car Line, with head-

quarters at Chicago.

Mr. S. S. Haff has been appointed as-

sistant road foreman of engines on the

Long Island Railroad, with headquarters

at Morris Park, N. Y.

Mr. W. F. Purdy has been appointed

assistant engineer of the Wabash for

the Pittsburgh district. He succeeds

C. S. Lambie, who has resigned.

Mr. L. A. Cross has been appointed

road foreman of engines of the Peoria

& Eastern, at Indianapolis, Ind., vice

Mr. Miles Gibson, who was transferred.

Mr. E. A. Mason has been appointed

assistant purchasing agent of the Mexi-

can Central Railway Company, with of-

fices at 25 Broad street, New York
City.

Mr. R. D. Gibbons has been appoint-

ed master mechanic of the Montery di-

\'ision of the Mexican Central, to suc-

ceed George W. Cooper, who has re-

signed.

Mr. H. W. Menzemer has been ap-

pointed general foreman of the Louis-

ville division and its branches, on the

Southern Railway, with headquarters at

Louisville, Ky.

Mr. J. J. Clark has been appointed

master mechanic of the Nashville Ter-

minal Company, with office at Nashville,

Tenn., to succeed Mr. G. B. Longstreth,

who has resigned.

Mr. M. J. Powers, formerly Delaware

& Hudson foreman, at Binghamton, N.

Y., has been promoted to the position

of master mechanic, at Carbondale, Pa.,

on the same road.

Mr. H. S. Needham has been apoint-

ed assistant motive power inspector of

the Pittsburgh, Cincinnati, Chicago & St.

Louis, with office at Columbus, C, vice

Mr. C. D. Young, transferred.

Mr. F. P. Pfabler, who was draftsman

of the Baltimore & Ohio, at Baltimore,

Md., has been appointed mechanical en-

gineer of the Wheeling & Erie, with

ofBce at Norwalk. Ohio.

Mr. Frank Hyndman. general master

mechanic of the New York, New Haven

& Hartford, has been tppointed to the

position of mechanical superintendent ot

the road, vice Mr. F. N. Hebbits, re-

signed.

Mr. John Deanc, formerly inspector

of new work, has been transferred from

Chicago to Davenport, Iowa, where he

now holds the position of general car

foreman on the Chicago, Rock Island &
Pacific.

Mr. Robert J. Gross, vice-president of

the American Locomotive Company, has

been put in charge of the sales depart-

ment of that company. Both domestic

and foreign sections arc included in this

department, Mr. J. D. Sawyer and Mr.
C. M. Muchnic being respectively their

chief officer's first lieutenants. Mr.
Gross comes from the land of the Maple
Leaf, having been born in the town of

Brighton, Ontario, in 1850. At an early

age he entered the service of the Mon-

ROBERT J. GROSS.

trcal Telegraph Company, and was sev-

eral years in their employ. Later he
turned his attention to the more respon-

sible duties, which come with railroad

work, and after having been a station

operator for some time, he was ad-

vanced the the position of train dis-

patcher while yet a youth 01 nineteen

years, in the service of the Erie Rail-

road, at Buffalo and at Dunkirk. In

1S79 he became chief dispatcher on the

Denver & Rio Grande, at Pueblo, Col.,

and that company soon after made him
manager of transportation, in which po-

sition he remained until he again ac-

cepted service with the Erie in 1881. In

18S2 Mr. Gross became associated with

Horatio Brooks, the founder of the

Brooks Locomotive Works, at Dunkirk,

N. Y. He was Mr. Brooks' chief as-

sistant and showed marked ability as a

salesman for that company. The Brooks
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Works advanced Mr. Gross through sev-

eral important positions until he was
elected vice-president of the company,

and as such he remained until 1901,

when the Brooks Works were absorbed

by the American Locomotive Company,
and he was then elected to the 2d vice-

presidency of the larger concern. He
remained in Dunkirk until called upon

to become vice-president and the execu-

tive head of the sales department. The
American Locomotive Company, in ad-

dition to the manufacture of locomotives

in their 10 large building establishments,

also make automobiles, steam shovels,

dredges, snovvplows and electric trucks,

so that Mr. Gross' office in the Trinity

Building. Ill Broadway, is in a sense

the distributing center for a vast amount
of railway and other power equipment
and appliances for carrying on con-

struction and commercial operations on
a large scale.

Mr. G. C. Bishop, master mechanic of

the Pittsburgh. Cincinnati, Chicago & St.

Louis. Logansport division, at Logans-
port, Ind.. has been appointed superin-

tendent of motive power of the Long
Island Railroad.

Mr. W. C. Henry, master mechanic of
the Wellsville, Ohio, shops of the Penn-
sylvania Lines, has been transferred in

a similar capacity to the Columbus,
Ohio, shops on the same road, vice Mr.
S. W. Miller, resigned.

Mr. F. N. Hibbits, mechanical super-

intendent of the New York, New Haven
& Hartford, has been appointed super-

intendent of motive power on the Le-
high Valley Railroad, vice Mr. A. E.

Mitchell, resigned.

Mr. C. D. Young has been appointed

assistant master mechanic of the Penn-
sylvania Lines West of Pittsburgh, on
the Northwest System, with headquar-

ters at Fort Wayne, Ind., vice Mr. N.

M. Loney, promoted.

Mr. W. A. Moody, who was chief

draftsman of the Illinois Central, has

been appointed acting mechanical engi-

neer, with office at Chicago. He is suc-

ceeding Mr. J. H. Wynne, mechanical

engineer, who has resigned.

Our honored correspondent, Mr. W.
de Sanno, was in San Francisco at the

time of the earthquake and passed

through the tumult unscathed. His fam-

ily also escaped without injury, but tlieir

house is in a bad condition.

Mr. W. F. Cox, formerly general car

foreman for the C, R. I. & P., at Da-
venport. Iowa, has been transferred to

Cedar Rapids, Iowa, where he holds a

similar position on the same road, vice

Mr. F. H. Sweringen, resigned,

Mr. A. C. Davis, formerly assistant

engineer of motive power at Fort

Wayne, Ind., on the Pennsylvania Lines,

has been appointed master mechanic
on the same road at Wellsville, Ohio,

vice Mr. W. C. Henry, transferred.

Mr. C. M. Muchnich, of the foreign

sales department of the American Lo-

comotive Company, sailed for Europe

on his wedding trip a few weeks ago,

followed by the best wishes of his many
friends on this side of the water.

Mr. J. T. Flavin, assistant master me-
chanic of the Indiana, Illinois & Iowa,

has been appointed master mechanic of

the Chicago, Indiana *. Southern and

the Indiana Harbor, with offices at

Hammond, Ind., and Kankakee, 111.

Mr. N. M. Loney, assistant master

mechanic of the Pennsylvania Lines

West of Pittsburgh, on the Northwest

System, has been appointed assistant en-

gineer of motive power, at Fort Wayne,
in place of Mr. A. C. Davis, promoted.

Mr. F. H. Sweringen has resigned his

position of general foreman on the Chi-

cago, Rock Island & Pacific, at Cedar

Rapids, Iowa, to accept the master me-
chanicship of the Street's Western Stable

Car Line, with headquarters in Chicago,

111.

Mr. James L. Hecox, who has been

in the employ of the Chicago & North-

western Railway, Prairie du Chien di-

vision, for more than forty years, has

been retired on pension, he having pass-

ed the 70th birthday while still in active

service.

Mr. C. H. Mead, general car foreman
of the Iowa Central at Marshalltown,

Iowa, has been appointed master car

builder of the Isthmian Canal Commis-
sion, under Mr. George D. Brooke, su-

perintendent of motive power, at Ancon,
Panama,

Mr. K. R. Gordon, formerly master

mechanic for the New Orleans & Belt

Terminal Co., has been appointed round-

house foreman and also has charge of

coach and car department for the New
Orleans & Northeastern R. R., at New
Orleans, La.

Mr. C. O. Keagy, general foreman of

passenger car inspectors, at the West
Philadelphia shops, has been appointed

general car inspector, at Altoona, in

place of Mr. R. L. Kleine, who has

been appointed assistant chief car in-

spector, with headquarters at the same
place.

Mr. H. F. Ball, superintendent of mo-
tive power of the Lake Shore & Michi-

gan Southern, with headquarters at

Cleveland, Ohio, has had his jurisdiction

extended over the Chicago, Indiana &
Southern, recently formed by the con-

solidation of the Indiana, Illinois & Iowa
and the Indian Harbor.

Mr. W. A. Bowden, who was former-

ly connected with the Locomotive and
Machine Co, of Montreal, has been
appointed designing engineer of the

Department of Railways and Canals of

the Dominion Government. His duties

will include the work in connection

with the new shops for the Intercolonial

Ry., at Moncton, N. B.

Mr. W. C. Henry, heretofore master

mechanic of the Pennsylvania Lines,

Northwest System, at Wellsville, .Ohio,

has been transferred to Columbus, Ohio,

as master mechanic of the Pittsburgh,

Cincinnati, Chicago & St. Louis, to suc-

ceed Mr. S. W. Miller, who has resigned

to become connected with an electrical

concern, at Philadelphia, Pa.

Mr. Wm. Clegg, Jr., who has been

special agent of the Westinghouse Elec-

tric & Mfg. Company in their St. Louis

territory, has received the appointment
as acting manger of the St. Louis office,

Mr. D. E. Webster, formerly manager
of the office, has been transferred to a

position in the Chicago sales office of

the company.

Mr. Graham Smith, formerly in charge

of Westinghouse exposition and conven-

tion publicity, as the New York West-

inghouse press representative, and re-

cently engaged in advertising work un-

der his own name, will be several months
abroad. On his return he will assume

the direction of the Eastern advertising

interests of several prominent corpora-

tions of the Middle West and West, with

an office in the Flatiron Building. New
York, and will make a specialty of the

preparation of industrial books of the

higher class.

Mrs. A. Fenton Walker, for several

years the traveling representative for

Wm. C. Baker, car heaters, is now the

U. S. representative for the Railway and
Marine World, of Toronto, Can. Mrs,

Walker has also been appointed United

States representative for the Directory

Publishing Co., of London, Eng., pub-

lishers of the Universal Directory of

Railway Officials. Her office is at 143

Liberty Street, New York. Mrs.

Walker is a most energetic woman and
is certain to make a success of the

business she has undertaken to manage.

Mr. E. J. Burton has been appointed

superintendent of the Williamsville,

Greenville & St. Louis Railway, head-

quarters, Greenville. Mr. Burton was

promoted on the C, I. & L. (Monon) in

1886, running on the Chicago & Alton

and Wabash. He gave up his position

with the Wabash to enter Purdue Uni-

versity in order to take a mechanical

engineering course, remaining in college

a year and a half, after which he went

back to the Detroit division of the Wa-
bash, but again left the Wabash to take

a position as general foreman on the

Mobile & Ohio, where he remained two

and one-half years, leaving that service

to go with the Fitz-Hugh, Luther Com-
pany, of Chicago, as salesman, and re-

cently he accepted the position of su-

perintendent on the W., G. & St. L.

Mr. W. E. Brooks has been appointed

inspector of passenger service of the

Missouri Pacific Railway Co., the St.

Louis, Iron Mountain & Southern Rail-

way Co., and all leased, operated and in-
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'di-'pcndcnt lines, with office at St. Louis.

He is to investigate the conditions sur-

rounding passenger train schedules;

connections of depending trains on con-

necting lines; the through car arrange-

ments and local make-up of passenger

trains; the condition and suitability of

passenger equipment and the efiiciency

of passenger trainmen and enginemen
with respect to the maintenance of

schedules and the comfort of passen-

gers.

While visiting his family at Cedar

Rapids, Iowa, W. L. Harrison, formerly

master mechanic of the C, R. I. & P.,

at that point, and now master mechanic

of the Kansas division, at Horton, Kan.,

•called at the shops .'or a social chat and
received a pleasant surprise. A com-
mittee had been at work since Mr. Har-

rison's departure for his new field of

labor and were prepared for just the mo-
ment he gave them. After a cordial

welcome, Mr. Marshall, road foreman of

engines for the Northern division of the

Rock Island, on behalf of the motive

power employees at Cedar Rapids, pre-

sented him with a very handsome dia-

mond shirt stud as a token of their es-

teem and appreciation of his worth as a

man.

Mr. W. P. Garrabrant, formerly air

and steam heat inspector on the U. R.

R. of N. J. division of the Pennsylvania,

has been promoted to the position of

general air brake and steam heat in-

spector on that road, with office at

Altoona, Pa. Mr. Charles W. Mar-
tin has been appointed to succeed Mr.

Garrabrant in the position which he

has vacated. The management of the

P. R. R. are to be congratulated upon
their selection of men so well qualified

to fill the positions to which Mr. Garra-

brant and Mr. Martin have been ap-

pointed. We are sure they will dis-

charge the duties of their respective

positions with credit to themselves and
entire satisfaction to the road by whom
the}' are employed.

he is vastly proud. Rumor has it that

the Atlantic City convention will be the

means of bringing these sports in con-

flict again and the outcome will be watch-

ed with keen interest.

Likely to Meet

Several months ago we recorded notes

of the prowess achieved as a golf player

by Mr. George M. Sargent, the popular

veteran railway supply man, who has re-

tired to a well earned life of leisure.

Mr. Sargent's leisure has been kept ac-

tive by golf playing in which he has de-

veloped considerable skill. Like other

people who acquire skill, Mr. Sargent

got searching for some one to make tests

on and he accidentally heard that his old

friend, Angus Sinclair, had been elected

president of the East Orange Golf Club.

No time was lost in dispatching a chal-

lenge which was promptly accepted.

They met and wrestled for the greater

part of a scorching day on Orange links

last month, and George carried away the

scalp of his Scotch opponent, of which

Remarkable Record.

Editor:

Possibly one of the greatest records

made by any locomotive engineer, if

not an unprecedented one, was termin-

ated with the demise of S. E. Green,

who died of pneumonia at the St. Louis

& San Francisco Railway Hospital at

Springfield, Mo., on April 21, 1906, at

the age of eighty-three years and two
months, after 65 years of continuous

service as a locomotive engineer. Mr.
Green was born February 7, 1823, and
at the early age of 15 began his rail-

road career. At the age of 18 he was
promoted to the position of locomotive

engineer, which position he has man-
fully filled with credit to himself and
his fraternity until a ripe old age. Dur-
ing this time he had worked on the

New York Central, the Erie and for

Uncle Sam, during the war of 1861,

then for the C. & A., afterwards enter-

ing the service of the St. Louis & San
.Francisco Railway prior to 1869, re-

maining with this road until his arrival

at the Grand Union Station in the city

beyond, from whose bourn no traveler

returns.

He was revered by his companions,

and tendered easy branch runs, but de-

clined them, and constantly remained

in main line passenger service, prefer-

ring the fastest and hardest runs. Dur-
ing the present season when the 'Frisco

and M., K. & T. Ry. established joint

mail service from St. Louis to points in

the Southwest, this honored and aged
veteran of the throttle played his im-'

portant part for these lines, his road

being awarded the mail contract over

other rival lines. As the contract was
to be av^farded by the Government, after

a series of tests had been conducted, in

order to decide the preference of route,

Mr. Green took one of these runs be-

tween Monett, Mo., and Sapulpa, Ind.

Ter., and although the run required a

speed ranging from 40 to 60 miles per

hour, he was equal to the occasion and

was always on time. He continued on
this run, making his last trip on March
24, 1906, and afterwards was taken to

the hospital at Springfield, Mo., where
he died in less than one month.

While living, Mr. Green seldom laid

ofT. and performed his most arduous

duties without murmur or complaint,

neither did he draw the lines closely

on his own individual duties, but in

many cases assisted the fireman and
machinist. His standing with the

Brotherhood and the company may be

better appreciated and understood by
saying that when the B. of L. E. Gen-
eral Committee of Adjustment changed

their seniority limits from district

rights to division rights, March 20,

1904, Mr. Green was made an excep-

tion to the rule and was granted spe-

cial jurisdiction rights, which were not

accoided to any other engineer on the

system, and when he was sent to the

hospital, he was not forgotten by his

fellow workers, as many of them called

to see him. Mr. C. R. Gray, second

vice-president and general manager,

soug'ht to comfort him, which, no

doubt, was the grandest compliment

that an official could extend to an em-

ployee under such circumstances.

In conclusion, I would say that this

aged veteran of the throttle was as

spry and active as a boy of sixteen,

capable of reading his orders daily,

without the aid of glasses; although he

carried them with him, he seldom used

them, except in lamp light. I believe

that your readers will agree that sixty-

five years of continuous service as an

engineer, together with successful run-

ning on high speed trains at the age of

eighty-three, is a remarkable record,

which will stand as a monument and

tower high over any that may be made
with other hands, and set to adorn or

mark his grave. J. R. Scott,

Sapulpa, I. T. R. F. of E.

Obituary.

It is with sincere regret that we have

to record the death of Frank Roach,

the well-known trainmaster of the South

Platte division of the Chicago & North-

western Railway, at Fremont, Neb.

Mr. Roach's personality was such as to

make him a loved and respected officer

of the company and his associates and

many friends sincerely mourn his loss.

Turbine Locomotives.

Mr. L. Wilson, of Greenock, Scotland,

has devised a method intended to over-

come the difficulties met with in apply-

ing turbines to locomotives. The loco-

motive bogie axles are extended on the

outside of each wheel, and the turbine

wheels and casings are mounted on the

projecting axle ends. The steam pipes

and exhaust pipes connecting with the

cylinders and the smoke stack of the

locomotive are connected by swivel ball

and socket joints to the casing. Mr.

Wilson's intention is that the turbines

shall be driven by the exhaust steam

from the locomotive cylinders, and the

turbine valves are operated by the

same links and levers as those which

control the forward and reverse move-
ment of those of the steam cylinder.

A press dispatch from Portage La
Prairie, Man., says : The first rails of the

Grand Trunk Pacific were quietly laid

here early in May. The company have

opened yards to the west of the town
and this will be the center of distribution
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of supplies during construction. Ex-

tensive yards will be laid out here, and

there will be a large amount of sidings.

Marine Engineering, which has been

so prosperous under the management

of Mr. H. L. Aldrich, has taken on an

addition to its name, and now holds

forth as International Marine Engineer-

ing, and on July i of this year it will

be published in London, in the shape

of the European edition, simultaneous-

ly with the American edition, publ-shed

in New York.

Simple vs. Compound Locomotives.

At the April meeting of the Western
Railway Club there was a most interest-

ing meeting that was principally occu-

pied with the discussion of a paper pre-

sented by Mr. J. F. De Voy, mechanical

engineer of the Chicago, Milwaukee &
St. Paul, making a comparative test be-

tween a simple and compound locomo-

tive based on a thesis submitted for the

degree of bachelor of science by four

students in mechanical engineering of the

University of Wisconsin. The Chicago,

Milwaukee & St. Paul Railway Company
had given these students the privilege of

making comparative tests of two locomo-

tives, and the work was entered into with

the elaboration and zeal characteristic

of such opportunities. All the para-

phernalia necessary to carry on such

tests was provided and all the elabora-

tion of experiment conceived by the most
severe processes of mental segregation

were employed to impart luster to the

tests.

The conclusion of the report was that

the compound engine did its work with

a saving of 4.3S per cent, over the sim-

ple engine.

In talking upon the paper, Mr. Man-
chester, superintendent of motive pow-
er of the C, M. & St. P. Railway, said

that the compound engine is one in

which the stitch in time is a great factor.

It is not a good engine to turn loose

and let go to destruction. It is not a

good engine to undertake to keep in

repair from your main shops. Any rail-

road that does not maintain a thorough
and efficient roundhouse organization

had better keep entirely out of the way
of compound engines, because the com-
pound engine requires attention when it

needs it, and it is not a wise proposition

to put it off until to-morrow when it does

need it.

This opened the way for a discussion

on the relative merits of simple and com-
pound locomotives in which Mr. W. E.

Symons, who generally throws clear light

on any engineering problem he discusses,

took a most masterly part in analyzing

the performance of the two classes of

engines. As Mr. Symons discussed

every salient point of the paper, we re-

produce the leading portion of his re-

marks as far as they apply to the rel-

ative engineering value of the two classes

of engines

:

Mr. Symons spoke as follows:

In looking over the fuel char-

acteristics there seems to be no

advantage favorable to either en-

gine. The fixed carbon averaging 44

per cent, for the compound and 42 8/10

for the simple, while the B. T. U. were

within ten degrees of same, the volatile

matter, moisture and ash being approxi-

mately equal. The exact and precise

ratio of stack and ashpan refuse shown,

seems a little unusual in road tests.

It may be observed that, notwith-

standing there was a slight difference in

temperature of feed water, favorable to

the simple engine, yet the temperature

of escaping gases from the compound en-

gine was about ten degrees lower than

so, where separate supply of fuel was car-

ried for switching purposes and terminal

consumption.

There is much to commend in this pa-

per to those interested in the subject,

as it furnishes much food for thought,

not only to those especially interested ia

the relative merits of the compound vs.

simple locomotive, but to the railway en-

gineering world in general While Mr.

De Voy's paper, as I have already stated,

is very interesting, indeed, having

brought out a number of good points, yet

in some respects it shows final results

obtained, that to myself, are very dis-

appointing, leaving me very much in the

dark on a very important question. And
in order that I might not be misunder-

stood by any who is here this evening,

or who may read the proceedings of this

club, I wish to say that any questions
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the simple engine, indicating, I am in-

clined to believe, a more thorough com-

bustion of fuel in the compound boiler,

due to the action of the exhaust steam

on the fire of the compound being more

evenly constant, and consequently con-

ducive to a more thorough combustion

than the intermittent or pulsating ex-

hausts of the simple engine.

In this connection it may be observed

that the compound engine evaporated

6/10 lb. of water more per pound of

fuel burned than the simple, this in-

creased boiler efficiency probably being

due, to a large extent, to the same cause

that contributed to the low temperature

of the escaping gases. The amount of

water evaporated per pound of coal,

while above the general average secured

in common practice, yet the increase was

not as great as some might expect from

such carefully conducted tests, especially

that I may ask, or statements that I make
should be understood as indicating my
position favorable to a certain system

of steam economy, rather than favorable

to any particular device or method of

application. In other words, I wish to

be distinctly understood, as standing in

favor of, and for, high economy of, fuel

in steam engineering, obtained by the

principle of compounding, as against the

comparatively extravagant and wasteful

results secured from the use of simple

or single expansion engines, no matter

whether it be in stationary, marine or

locomotive practice. I wish to further

qualify this statement by saying that

there are places, in either of these ser-

vices and especially so in locomotive

practice, where the local conditions gov-

ern or control the type or kind of en-

gine that must necessarily be used re-

gardless of the question of fuel econ-
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omy, and in railway service, or opera-

tion, the question of fuel economy par-

ticularly for switching engines light,

branch runs, local freight and other sim-

ilar service must frequently be and very

properly is subordinated to more im-

portant questions of operation.

The results of this test have prompted

me to review some compound engine his-

tory which may be very fresh in the

mind of many members of this club. I

think, however, that it has considerable

•bearing on this question at this particu-

lar time.

I find that in February, 1894, Mr.

bureau read a paper before this club in

reference to the relative efficiency of

compopnd vs. simple engine. The C, B.

& Q. Ry. was quoted as having two-cyl-

inder compounds, which were 30 per

cent, less efficient in passenger service,

tut 15 per cent, more efficient in freight

service than a simple engine, and 29 per

cent, better than an average of 40 en-

gines in freight service, showing a range

of efficiency of from 30 per cent, below

to 29 above, a total range of 59 per cent.

Prof. Storm Bull was quoted on engme
tests of Rhode Island engines (com-

pound) in New England, showing a sav-

ing in fuel of 15 to 25 per cent.

Mexican Central Ry., 25 per cent, in

coal, 12 to 23 per cent, in water. W. N.

y. & P. Vauclain, 4 cylinders, 30 to 40

per cent, in coal, and 12 to 26 per cent,

in water. Long Island Railroad, Vau-

clain, 4 cylinder engines, 37 per cent,

in coal, 17 per cent, in water. B. & O.

R. R., May, 1900, 149/10 saving in coal.

E. T. V. & G. Ry., October, 1890, 30 per

cent, and up. C. & N. W. Ry., 7 7/io

per cent, on coal and 17 per cent, on

water.

Following this paper, Mr. E. M. Herr

read a paper before this club in March,

1899, at which time he gave a great deal

of interesting detailed information, af-

fording conclusive proof of the efficiency

of the compound over the simple engine.

The data forming the principal basis

of the paper was taken from the North-

ern Pacific Road, reports showing fuel

economy for the compound engine of

from 38 to 52 per cent, in freight service

on slow speed, while in passenger ser-

vice 146/10 per cent. The C. & O. Ry.

was quoted as showing a saving in re-

pairs of 9 8/10 per cent, and on fuel

20 9/10 per cent, with a corresponding

saving in water consumed.

The St. Paul Railway was one of the

pioneers in the Northwest with an un-

disputed reputation for the high stand-

ard of its road and equipment in general,

and particularly its locomotives, having

purchased and used only the highest

type in efficiency of engine that the

country could and had produced up to

that time. At the March meeting of this

club in 1899, however, the late Mr. J.

N. Bnrr, who was at that time superin-

tendent of machinery of the St. Paul

Road, took part in the discussion and

Have strong endorsement to the com-

pound locomotive, among other things

saying: "Six years ago I was very much

undecided about the advisability of us-

ing a compound engine, but I am now

criticising myself for not acting sooner.

We now have compound engines ex-

actly the same in every other respect as

the simple engine on the same division,

doing the same work and under precise-

ly the same conditions and showing a

fuel economy of 17 per cent, and 14 per

cent, in repairs. These figures arc cor-

rect and can be depended upon. As to

the details my assistant who is present

can give you further information."

The figures quoted by Mr. Barr were

not only endorsed by his assistant, bat

the additional information furnished that

the compounds were also making 69/10

per cent, more mileage than the simple

engines.

It is also a matter of record that 25

heavy compound engines on the St. Paul

Road were showing a saving of 27 3/10

per cent, over simple engines.

Seventeen per cent, at that time and

four and three-tenths per cent, now, a

difference of 127/10 per cent., while no

figures are given on repairs or mileage,

both very important items. The ques-

tion to me, and which I make bold to

ask my friend Mr. De Voy, Has the St.

Paul simple engine of to-day in its im-

proved condition as compared to those in

use six years ago, rivaled the compound

in efficiency, or has the compound deteri-

orated, or were there any local condi-

tions at the time of the former tests

which might suggest that the figures

given as the result at that time were open

to criticism or subject to either revision

or correction in any way that would

serve to harmonize the wide range of

difference of 17 per cent, at that time on

fuel. 14 per cent, on repairs with 69/10

more mileage, while at the present time

there seems to be only the slight margin

of 43/10 per cent, in the item of fuel

economy alone.

In this connection I beg also to review

briefly the paper of Mr. F. J. Cole, be-

fore the New York Railroad Club, No-
vember. 1901, on compound engines, in

which he reviews the progress of the

compound engine very exhaustively, and

which is summed up giving a fair and

conservative average fuel economy of 11

per cent., boiler efficiency 17 per cent.,

cylinder or steam distribution efficiency

6 per cent.

The American Railway Master Me-
chanics' Association has kept in close

touch with this question for years, re-

ports having heen submitted at diflferent

times invariably endorsing the compound

engine. In 1900 a committee made a

ven,' elaborate report, the sense of the

convention being that the compound lo-

comotive had at that time emerged from

and passed beyond the experimental

stage, with an established efficiency over

the simple engine of 10 to 15 per cent.,

economy in fuel, and with equal regu-

larity as to making trips. In this report

the data furnished from diflferent lines

included among others the following:

C. & O. compound engines making 18

per cent, more mileage than simple;

cost of repairs 84/10 per cent, less, fuel

21 per cent, less and the cost of lubrica-

tion 30 per cent. less. Mr. A. E. Mit-

chell, the well-known motive power of-

ficer, questioned the figures on lubrica-

tion, stating that he believed this showed

waste of oil on the simple engines rather

than economy from the compound, which

position was practically agreed to by C.

& O. officials.

The St. Paul Road showed in this re-

port a comparison of simple and com-

pound engines for a period of 12 months,

an efficiency of 15 to 25 per cent, in fuel,

giving an average of 203/10 per cent.

The committee in its report to the con-

vention, found that the compound would

require 15 per cent, more for lubrication,

but would show a saving of 16 5 /lo per

cent, in fuel on ton mile basis.

One of the most prominent railways in

the western country has in recent years

added to its motive power equipment a

great many compound engines. In one

large order for heavy compound engines

one of them was equipped with simple

cylinders, in order that the relative effi-

ciency might be determined as between

engines of precisely the same class.

From a standpoint of fuel economy
the simple engine made 145/10 miles

per ton of coal while the compound made
185/10 over the same division, the same

weight of train, showing an eflficiency of

26 6/10 per cent, in favor of the com-

pound, for a period of 6 months* actual

service. The compound also handled

easily 150 tons more on the level and 200

tons on the hills, due to the more con-

stant and even turning moment exerted

on the driving wheels.

Another and a more striking illustra-

tion of the high eflSciency and superiority

of the compound locomotive over the

simple locomotive for the service to

which this company has assigned them

will be found in the following comparison

or illustration of service tests in a moun-

tainous country, and which fully endorses

the wisdom of the action of that com-

pany's executive who has already invest-

ed millions in compound engines and is

still buying more.

To secure a reliable basis of compari-

son there was one simple engine as-

signed in pool service among a number

of compounds as in the above test, and

accurate data of performance and cost

kept for a period of six months, the tests

being on grades of 78 to 95 ft. to the

mile, consequently much drifting. The

(Continued on page zgi.)
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CaC,+H,0 = CH=+CaO.

The formula given above is not used

in mathematics, though it almost looks

as if it might be. The letters and fig-

ures are intended to express a chemical

reaction and when translated, they read:

Calcium carbide plus water, gives ace-

tylene and slacked lime. One of the

G0.4T MOUNTAIN FROM BA NFF-CAN.^DIAN
PACIFIC RAILWAY.

places where they cause this chemical

transformation to take place lor commer-

cial purposes is at the Hoboken yards

of the Lackawanna Railroad. Acetylene

is used for lighting trains on the dustless

road of anthracite, and it can also be

used for a shop illuminant. The D., L.

& W. have a neat little generating plant

capable of supplying gas for about 75a

to 1,000 cars a month, and the way that

they do it is this

:

In a neat little two-story building there

are a couple of generators which are

large circular tanks, filled with water,

and from a hopper above containing

what the man calls "carbide," the op-

erator is able to drop what amounts to

a good sized handful at .a time. When
the calcium carbide drops into the water,

acetylene gas is given off, and it raises

in large bubbles to the surface and is

conveyed through suitable pipes to a

gasometer capable of holding S.ooo cu. ft.

Every few moments the operator drops

carbide down out of the moistureproof

hopper, until the "charge" is exhausted.

When the gasometer has received a

si'fficient quantity, the gas in it is con-

veyed through another pipe line to a

series of vertical cylinders called dryers.

These cylinders are arranged so that

the gas enters the bottom of one and

passes to the top and is then conveyed

to the bottom of the next, and so on.

These cylinders are simply filled with

carbide, which has a great affinity for

water, and as the gas passes up through

the lumps it parts with its moisture, and

by the time it leaves the last dryer it is

dry. It next goes through what you and

I and ordinary people would call a puri-

fier, but a gas man calls the flat oblong
tank, a scrubber. There is no mechanical

action in thus "scrubbing" the gas, the

apparatus contains a prepared substance

which takes up the sulphur and ammonia
and does not apparently lose its ability to

carry on the process for a very long time.

In the making of this gas there is, as

we have already intimated, a quantity

of slacked lime formed at the bottom

of the generator. In railway economics

this by-product can be used for white-

washing the walls of roundhouses and

shops, so that there is absolutely no

refuse to get rid of.

When the gas is clean and dry, so to

speak, a three-stage compresser makes

it take up less room but brings its pres-

sure up to about 150 lbs. to the square

ir.ch. The gas in this state is ready for

use as an illuminant. It is not only in-

llammable, but under pressure is a pow-
erful explosive, and it is at this point

that the Safety Storage System used by

tlie Commercial Acetylene Company of

New York, comes in and renders this

gas as just described perfectly safe and

very economical. The compressed gas

is forced into long cylindrical storage

tanks, which have previously been pack-

ed full of asbestos. If you could see the

inside of one of these tanks you would

think nothing else could get it, but the

asbestos has 80 per cent, porosity, and,

moreover, it has been saturated with a

"WRECKFUL SCENF.S TH.AT CLOUD THE
BROW OF WAR."

liquid called acetone. Those two sub-

stances would seem to take up all the

available space, but the acetylene can still

go in and pack itself away so completely

that sardines in a box have "waltzing

room" by comparison.

The liquid acetone is made by the de-

structive distillation of woody fiber and

is first cousin to wood alcohol. This

liquid has the peculiar property of being

able to dissolve about 23 times its own
voJume of acetylene at a temperature of

62 degrees F. The porus asbestos is

simply used to fully distribute the liquid

acetone all through the storage tank.

When the acetylene gas, at 150 lbs. pres-

sure, has all been dissolved, the result-

ing liquid is non-explosive. Thus the

double function of taking up an inflam-

mable gas under heavy pressure and ren-

dering it perfectly safe to carry about

has been accomplished by the presence in

the tank of the liquid acetone.

When used as a railway car illuminant

it is stored in tanks under the car floor,

similar to the storage tanks of any other

storage gas system, and holding gas.

enough to light a car four hours per

night for about two months. Gas is

drawn off as used, and in passing from

the storage tank to the pipe system of

the car, it goes through an automatic

regulating valve, similar in function to

the reducing valve of the Westinghouse

air signal system. This regulating valve

reduces the gas from storage pressure to

the few ounces necessary to drive it

through the burners in the car. There is

;ilso a relief device provided on the car

pipe system, so that in case the regu-

lating valve got so far out of order as to

permit a pressure of 5 lbs. to accumulate

in the pipes, the relief valve would vent

the gas to the atmosphere outside the

car.

The light given by acetylene gas re-

sembles sunlight in quality more nearly

than that of any other artificial illumi-

nant, in it color values stand to one an-

other as they would in daylight, and

when properly diffused it is easy and

pleasant to read by. The size of the

tank under the car is 20 ins. in diam-

eter by 114 ins. long. It weighs about

1,650 lbs., and holds 2.000 cu. ft. of gas.

When acetylene gas is burned in the cars

it gomes from the tank unaffected by its.

having been dissolved in acetone, and

only an exceedingly small quantity of

the vapor of the liquid passes over, and'

is burned with the gas, so that fresh ace-

tone has only to be supplied to the

storage tanks at very long intervals.

.-\cetylene being what chemists would call.

a perfect gas, it is practically not affected

l.iy temperature and burns as well in cold

weather as it does in the summer days.

.As a matter of fact, it only looses 1/273

.

of its volume with each decrease of one

degree Centigrade. What is called the

candle power of the light is high, and

an idea of what that means my be had

by the statement that when acetylene is

compared with ordinary city gas, such

as is used in our houses, the latter gives

between three and four candle power per

THE VALLEY OF THE BOW RIVER AT
BANFF—CANADIAN PACIFIC RV.

cubic foot, while acetylene gives 50 can-

dle power for each cubic foot burned. In

other words, acetylene is more than 12

times as bright. Gas piping and ordi-

nary gas fixtures are suitable for acety--
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Icne with the sole exception of the burn-

ers which are niiidc specially for this

gas, which is so rich in ilhiiiiinating

power that it can make a street lamp

gas flame cast a shadow on a white wall.

Oil vs. Electric Headlights.

The relative merits of oil and electric

headlights were discussed by Mr. S. A.

Abbott, division foreman, at Ncwburg,

Mo., on the St. Louis & San Francisco

Railroad, in a paper read by him at tlic

International General Foremen's Asso-

ciation, which recently met at St. Louis.

Mr. Abbott said:

In the discussion of this important

subject, "What , advantages the electric

headlight has over the oil lamp, consid-

lliat tliey are as reliable as the oil lamp,

and, in my experience, more so, for this

reason: If a globe breaks or the glass

in goggle breaks, with the oil headlight,

it puts you out of business, and, again,

if the one who is filling the oil reservoir

gets same too full of oil, there is great

danger of the oil igniting and burning

Ihc headlight up, reservoir exploding,

etc. With the electric headlight, there is

i.o explosion of oil reservoirs, because

there is none containing oil of such

character as will explode, and if the glass

breaks, the light continues to burn, the

only effect the broken glass has upon

the light being to cause the carbon to

burn a little faster, which is nothing seri-

ous compared with the same conditions

per hour— it being simply a case of the

blind leading the blind and trusting ev-

erything will be favorable. When the

electric light is used, no matter how poor

the conditions of everything pertaining,

you will always- get a 100 per cent, better

light than with the oil light, and when
the electric light is given a little atten-

tion, such as daily cleaning of the com-
mutator, oiling of the two bearings and

keeping the reflector clean and the lamp
focused, the engineer can always see far

enough ahead of him, no matter how
fast his speed may be, to observe any
irregularity in the track in good and

suflicicnt time to bring the train to rest

and avoid an accident. This point alone

should be sufficient argument to con-

THE IWI.M LI.VtlTED" ON IHH irrHEKN K.\IL\\AY.

ering the expense of maintaining it, and

the effect upon the eyes of the engineer,"

there are many things that can be claim-

ed for the electric light, and much may
be said showing its merits, in various

ways, as compared with the ordinary oil

lamp, but we shall consider only a few

points concerning the same, which are as

follows

:

We shall first consider the reliability

of the electric light as compared with

the oil lamp, this being in my judgment

the most important feature of a head-

light; reliability, as a light that cannot

be relied upon is not the light for en-

ginemen to risk their lives and the com-

pany's property with. In discussion of

this point, I have no hesitancy in stating

existing on the oil lamp; hence, we can

claim this point for the electric head-

light.

We shall next consider the superiority

of the electric headlight, as compared

with the oil lamp, having established

the reliability of the electric light. In

consideration of this point, I shall en-

deavor to show you wherein the electric

light is more serviceable than the oil

lamp: With the oil, lamp it is very dif-

fcult to see a switch point when the

engine is moving slowly, particularly so

with the modern high-speed locomotive,

and it is absolutely impossible for the en-

gineer to see an object upon the track

with an oil light when running at the

popular speed of the day—sixty miles

vince any sane man of the superiority

of the electric light, as far as the quali-

ties of the two are concerned; but, in

addition to this, I will say that the elec-

tric light reduces the stock claims and

accidents of similar kinds, in proof of

which I shall deem it unnecessary to of-

fer any official statements, but simply

leave the same with your own personal

knowledge.

The third point in discussion of this

subject is the expense of maintaining the

headlight, which, after once having en-

gines equipped with the electric lights,

is much cheaper than the oil light. As
regards the repair work to be done on

the electric headlight equipment (the

Pyle National is the light referred to),
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tliere arc only four parts that can wear

out—the two bearings, the commutator

and the governor pknigers. The shalts

are made of the best steel and the bear-

ings are of the best of bronze, and if

lubricated, the wear of bearings will

all take place in the boxes. The cost of

renewals is very small, the main bear-

ings will cost $3, and the small ones in

the engine cap $1.50, wage of workman

added. Any good machinist can replace

either bearing in an hour and one-half.

Both of these bearings will run without

renewals from one to two years, with on-

ly reasonable care, and if given the same

attention as the air pump in the way of

lubrication, will last from two to three

years.

1 am inclined to think that too little

attention has been given the governor

of the electric headlight—perhaps for the

reason that it was not understood. The

cost of renewal of governor plungers

is $1 plus the wage of the workman. In

conclusion of this point, allow me to say

that the electric headlight should be giv-

en the same inspection as the air pump

to have a never failing headlight. The

greatest trouble with the electric light

is caused by the wires not being protect-

ed properly, the insulation chaffing oflf,

exposing the wires to contact with each

other, either directly or through the me-

dium of a bolt, handrailing, headlight

case, etc.

I have reliable information to the ef-

fect that the average cost of mainte-

nance of the electric headlight on larger

systems for the months of October, No-

vember and December, igos, was 85c.

per month, on each equipment. This does

not include cost of carbons, oil or wages

of inspector, and I think you can safely

figure that the total cost of operation and

maintenance of the electric headlight will

not exceed $2.50 per month. You are

aware that such figure for the operation

and oil for an oil headlight is not a max-

imum, and oftentimes it will run far

above that when you add the trimmer's

wages for his part of the work, the

broken glasses, etc.

Lastly, let us consider for a moment

the so-called injurious effect of the elec-

tric light on the engineer's eyes. You
are aware that all such talk is a farce,

and we shall give only a short argument

on this point: As we have already said,

with the electric light, the engineer is

enabled to see from one-fourth to three-

fourths of a mile ahead of his engine,

the track being straight, no matter what

the rate of speed may be. This enables

the engineer to see far enough ahead

to know how to handle the brakes, same

as in daylight, and in approaching sta-

tions, instead of going along slowly, and,

as it were, feeling his way, he can go

right along and not slow down unless

they expect to stop. This being a fact,

the engineer is not straining his eyes

to see a few feet ahead of his pilot.

-Vnother point worthy of consideration,

is the fact that when the fireman has put

in a tire and gets up to his side of the

cab, he can see immediately out the win-

dow as far ahead as the engineer. The
reason is that the temperature of the

arc is about 5,000 degrees higher than

the temperature of the fire box, and so

the shaft of light the electric light throws

off is much brighter than the fire in the

fire box. This I consider one especially

ARRANGEMENT OF SCAFFOI.DING.

Strong point that can be claimed for

the electric light.

It is also claimed by engineers that

break-in-twos on long, heavy freight

trains are almost entirely eliminated

when the engine is equipped with electric

light, claiming that such accidents usual-

ly occur at night, because the brakes

have been improperly handled, releasmg

when the train was moving at a very low

rate of speed. When the engine is
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equipped with the electric light, the en-

gineer can see practically as good as in

daylight, and would, therefore, handle

his brakes the same. This is one of the

strongest points that can be produced

in favor of the electric light, and it be-

ing applied to engines in freight service.

When the electric light is used on double

track, engineers claim that it does not

interfere with their vision in the least.

Of course, we all have more or less

a side vision, and when meeting an en-

gine equipped with an electric light, all

you have to do is to pull your cap down

over your forehead a little and look out

under the brim, or lean back in the cab

and let th? side of the cab shade the

eyes, and the engineers find they can see

the pilot of the approaching engine.

The last point in connection with the

cfifect of the electric light on the engi-

neer's eyes which we shall mention, is

that the electric light has a tendency

to keep the engineer awake. You are

all well aware that it is almost impossi-

ble to get an engineer to double back in

the night time, when using an oil lamp

tor a headlight, but they will nearly al-

ways double back in the day time. With

the electric headlight, the engineer will

not hesitate to double back at night, as

the great shaft of light thrown ahead of

the engine by the electric headlight, con-

stantly changing his view, tends to stimu-

late the nerve and pulls the man up like

watching horses r'mning a race.

Summed up in a few words, it can be

justly claimed for the electric headlight

that it provides for better light, making

it possible to attain higher speed at all

times, with more safety, causing fewer

wrecks, less danger to lives of employees

and less damage to property of com-

pany, as well as contents of train; makes

running more convenient to the engineer,

and is facilitating to all concerned, and,

in fact, has advantages over the oil head-

light in reliability, expense of light and

the effect it has upon the engineer's eyes

is very gratifying to the engineer.

Paint Shop Scaffolding.

There is a style of paint shop scaf-

folding used in the Brightwood shops

of the Big Four at Indianapolis, which

is easily made and is a very satisfactory

appliance. It is so arranged that a

workman can quickly adjust it to any

height he desires and when it is prop-

erly fixed it stays fixed, until the time

comes for again raising or lowering it.

Mr. F. M. Lawler is the master me-

chanic of the large repair plant at that

point, and the scaffolding used in his

shop, though home-made, is an ingenious

piece of shop furniture.

There are a series of wooden posts

placed about 18 ft. apart beside the paint

shop tracks and these run from floor

to ceiling. There is in each post a

series of holes about a foot apart, bored

clear through and suitable for receiving

a 14 in- eye bolt which can be put in by

hand. The scaffolding plank is 12 ins.

wide by i^ ins. thick, and each end is

bolted to a cast iron bracket which

forms a guide which slides on one. face

of a post.

There are four pulleys used on the

scaffolding in one bay or panel in the

shop. Two are attached to the ceiling

and two to the movable plank, and a

14 in. chain is rove through the pulleys
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so that the fall comes down from the

upper one. At a convenient point on

each of the chains is securely fastened

an ordinary car door hook. This hook,

as we may say, when speaking of one

end of the scaffolding, is slipped through

the eye of one of the bolts which has

previously been pushed into one of the

holes in the side of the post, and when
both sides have been adjusted the scaf-

folding is ready for use.

The alteration of the height of the

eyebolt determines the position of the

plank upon which the workman stands.

The pulleys form an easy and rapid

method of raising or lowering the scaf-

fold and the car door hook throufih the

eyebolt holds everything in position.

There is enough chain below the hook
to. reach the ground at all times, no
matter whether the plank is high or

low, so that the chain is never out of

reach. A modification of the arrange-

ment would be to have the eyebolt and

the hook attached to each other, in which

case the hook could be put through

add saving of cost to speed of action is

well worthy of attention. This, the

King-Lawson dump car does, and it may
be considered as an exponent of mod-

ern methods as applied to the constant

handling of heavy loads of earth and

rock.

The desirability of speedily discharg-

ing cars cannot be overestimated, as it

enables their more frequent use at times

when it would be impossible on many
railroads to resort to the ordinary

method of unloading. The absence of

complicated mechanism, liable to get out

of order, at inopportune times, places

these cars at once on a high plane of

excellence.

Ten such cars have been at work dur-

ing the last season on the Lacka-

wanna, at Kingsland, N. J., handling

rock excavation, and they have stood the

test of hard usage and demonstrated

their ability to carry on the work both

as regards cconomyand durability. Some-
times pieces of rock weighing one and

a half or two tons have been loaded in

door opening when discharging load, 3
ft. 4 ins.

There is a method of getting even a
larger side door opening when it be-
comes necessary to do so. The ordinary
opening is 40 ins., but 42 ins. in

the clear may be had by placing a suit-

able wedge on the incline down which
the roller runs which raises the car side
from the tilted floor. The action of the
King-Lawson car is briefly that the
floor tilts to an angle of 35 degrees
from the horizontal and the side of the
car moves so as to leave a normal open-
ing 40 ins. high by 28 ft. long; in

fact, its action is analogous to an ani-

mal opening its jaws and the jar caused
by the stoppage of the lower jaw when
mouth is wide open insures that the load
shall make a move, and even sticky clay

goes out in bulk as well as a frozen mass
of coal.

Walschaerts Valve Gear.

The Baldwin Locomotive Works of

Philadelphia, Pa., have issued a pamphlet
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a link in the chain anywhere, and so hold

the plank at the required height.

Side Dump Car.

The King-Lawson Steel Dump Car,

a view of which we show in operation,

is a standard gauge car equipped with

all the M. C. B. requirements. It is

made with a movable body, carried on
practically frictionless wheels and oper-

ated by air pressure, taken direct from

the train line. These cars are built

to carry 80,000 lbs. of earth, stone

gravel, rock and other like material, and

the load can be discharged at either side

of track in less than ten seconds, and the

angle at which it goes out is such that

it is thrown well clear of the track.

Its special adaptation for construction

work renders this style of side dump
car most useful in these days of gigantic

operations, for any appliance that will

these cars, and handled as easily as

small stones could have been, and with-

out causing damage to the cars.

The car is a one-body box, dumping

on either side of the track at the

will of the operator. Some of the

principal dimensions are as follows:

Contents of box level full, 392 cu. ft.;

contents of box with 30 degree heap,

618 cu. ft.; nominal capacity, 80,000

lbs.; approximate weight, 50,000 lbs.;

length over end sills, 34 ft.; length in-

side of box, 28 ft.; center to center of

trucks, 24 ft.; truck wheel base, 5 ft. 6

ins.; width over side sills, 8 ft. 6 ins.;

width over all, 10 ft.; inside width of

box, 7 ft.; inside height of box, 2 ft.;

height from rail to top of side sill,

3 ft. 63/8 ins.; height from rail to

door, 7 ft. 7 ft. 93/8 ins.; height over

all, 8 ft. 23/8 ins.: height from rail to

center of draw-bar, 2 ft. 10 1/2 ins.;

which is one of the series they call rec-

ord of recent construction No. 55. This

pamphlet which is similar to other pub-
lications by the well-known firm, is

devoted to the consideration of Wal-
schaerts valve gear. It opens with a

general description of this form of valve

motion and the letterpress is illustrated

by half-tones showing how the gear has

been applied to a Pennsjdvania consoli-

dation engine, a rack locomotive for the

Manitou & Pike's Peak railway, a com-
bination rack and adhesion locomotive

for the San Domingo Government and a

curious looking 4-wheel rack-rail climber

for the Leopoldina railway. These types

show the very different kinds of ma-
chines to which Walschaerts gear has

been successfully applied. The second

chapter, if we may so say, is devoted to

the giving of general instructions and

there is a line drawing illustrating the
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functions of the various parts. Special in-

structions follow for the use of those

who have to do with erecting the mo-
tion and setting valves. The last por-

tion of the pamphlet is taken up with

illustrations and descriptive specifica-

tions of engines which have been built

for home and foreign railways upon

which Walschacrts motion has been

used. There are eight such engines

given and the pamphlet concludes with

an historical sketch of the origin and

development of the gear. Those who de-

sire to obtain a copy of the pamphlet

—

and as no one who is concerned in valve

setting or valve work of any kind can

afford to do without it—should write di-

rect to the Baldwin Works for a copy.

Machine Tools.

The latter half of Mr. L. R. Laizure's

paper on Machine Shop Practice is as

follows. In this he deals with the work
and the possibilities of machine tools in

a railroad repair shop. The first part of

the paper is given elsewhere. He con-

tinued his address by saying:

Tlie chief function of a machine tool

is not, in the majority of cases, to re-

move the greatest possible weight of

metal in a given length of time. It is

much cheaper to have castings and forg-

ings come somewhere near the finished

size, than to depend upon the lathe and

planer to do it all. The foreman of the

shop would be surprised if he would
make a test to find out how small a per-

centage of time was required for the ac-

tual cutting and how large a percentage

for setting up and changing the work.

It is, thereiore, not only necessary to

study out how quickly the piece of work
can be machined, but also it is essential

to study the quickest method of chucking

and setting-up, and then to see that the

proper speeds and feeds are used to get

the maximum results.

Some of the machines which have done
much to revolutionize the machine shop

world are the Pond Truck Tire Lathe,

the Niles 90 in. Driving Wheel and
Chucking Lathe, the Double Head Axle
Lathe, the 90 in. Vertical Boring and
Turning Mill, the Lodge & Shipley

Crank Pin Lathe, the Landis Grinding
Machine, and many others.

The antiquated lathe for turning steel-

tired truck wheels, which was in use

some ten years ago, would turn out with

the use of water hardened steel, from
two to three pairs of wheels per day of

ten hours. The modern lathe, with the

use of high speed steel, has a capacity

of from seven to ten pairs per day of

ten hours. The usual speed is from seven

to thirteen feet per minute, or whatever
the tool will stand. This is a motor driven

machine, and with a J^ in. feed gives

very satisfactory results. The scraper

tool for finishing the tread in two revo-

lutions, and the forming or flanging tool

have much to do with the output of this

machine.

Next we have the 90 in. driving wheel
and chucking lath?. This is a machine
for turning driving wheel tires, and has

a capacity of from seven to ten pairs per

day, or about four times the number that

could be turned out by such a machine
ten years ago. To sum it up, one man
with a modern lathe, is capable of doing
the work of four or five skilled me-
chanics of ten years ago and working
under old conditions.

The double head axle lathe is an-

other machine that has proved its worth
in the up-to-date machine shop. It has

been but a few years since it took ten to

twelve hours to turn and finish a main
driving axle from the rough. This same
job is now performed on the modern
machine in about four hours, or a saving

of over one-half.

The 90 in. vertical boring and turning

mill, with its motor drive, has also been
making some records, the most promi-

nent of which is its driving wheel tire

operations. Ten years ago three tires a

day was considered the country's record

—this with the water hardening steel.

Tlie writer knows of a case four years

ago where a mechanic would not accept

a price of $1 per tire for boring, but to-

day, with the modern machine and high

speed steel, they are bored at the rate

of 30 minutes a piece and better, thus

averaging 20 tires per day of ten hours,

sizes not considered.

We have also the 37 in., 42 in. and 51

in. boring mills, which are very efficient

for the work done on this class of ma-
chine. Considerable work is now done
on the boring mill which was formerly

done on the lathe, and at a great saving

in time and cost. Eccentric straps, for

instance, which were formerly done on
the lathe at a rate of two or three per

day of ten hours, are now done on the

boring mills at the rate of one per hour.

Another instance is the operation for

turning cylinder packing. This was for-

merly done on the lathe and is still in

practice in some shops. In this shop,

however, it is done on the vertical bor-

ing mill at the rate of five or six per

hour. The vertical milling machine is

one of the most valuable of the modern
shop tools for miscellaneous work.

The Lodge & Shipley crank pin lathe,

with its IS h.p. motor, is also a mod-
ern and indispensable tool. This ma-
chine has a 24 in, throw, and has a ca-

pacity of from eight to ten main crank

pins per day of 10 hours. One roughing

cut and one finishing cut are all that is

necessary to complete a pin ready for

fitting. The average capacity of the old

machine for doing this work was from

two to four pins per diy.

The Lodge & Shipley Piston Lathe,

with its 8 in. belt, single step cone and
variable speed countershaft, has also

contributed its share in making machine
shop records. This machine will take a
piston rod 57 ins. long and 4 ins. in diam-
eter, center it, rough turn it, and thread

it complete in 30 or 40 minutes. The
rod, after being rough turned, is taken

to the Landis grinding machine, and
is ground to finish size in from 15 to 20

minutes, thus giving this machine a ca-

pacity of from eight to ten rods per

day. This work on the old machine con-

sumed from three to four and one-half

hours per rod. Piston rods and valve

. stems are also trued up on the Landis

grinder in about one-third the time that

it used to take to perform the operation

on an ordinary lathe.

Some of the other' machines that have

contributed their share towards advanc-

ing machine shop practice and methods
are the engine lathes, with their patent

speed boxes for instantaneous changes-

of feeds and speeds, Turrett lathes, ver-

tical milling machines and bolt thread-

ing machines. A few years ago a bolt

threading machine had a capacity of 8oo-

bolts per day, and to-day machines have

a capacity of from 2,000 to 2,500 per day

of ten hours.

Most railroad shops have paid but lit-

tle attention to improved facilities and
machinery, and have considered it econ-

omy to use tools fifteen or twenty years-

behind the times, not always realizing

that a: modern machine will do from two
to five times the work of the old one.

Returning again to the subject of gen-
eral machine shop practice, some radical

changes have taken place, which have

not been mentioned heretofore, and are

very worthy of note. Among these is

the substitution of the motor-driven sec-

tional line shafting. The special advan-

tage of tills arrangement is that in case

of a breakdown it is not necessary to

close down the entire shop; also in cases

where it is necessary to work after regu-

lar hours, it is not necessary to run the

whole line shaft, thus saving wear and
tear, which would result from running

the whole shaft.

Another feature of an up-to-date shop
is the power house in which the elec-

tricity, live steam, compressed air, and

exhaust steam are generated to be trans-

mitted to the shop to perform their vari-

ous duties, namely, the electricity to fur-

nish the power to run the line shafts,

individually driven machines, cranes, and

also for lighting purposes; the live steam

to run the blacksmith shop and also to

be used for the roundhouse blowers r

compressed air to be used in connectibn

with the pneumatic tools and for other

purposes, and the exhaust steam to fur-

nish heat for the shop.

The systematic grouping of the ma-
chines and work also has done much to

reduce the cost of repairs and increase

the output of the shop. After the work
of stripping an engine is completed, the-
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various parts should be moved as little

as possible about the shop. For in-

stance, all work pertaining to crosshcads

should be performed in one department.

This is also true of side rod work, driv-

ing box work, and driving wheel work,

etc.

Equally important in its line is the

specialization of individual labor and the

piece work system. These subjects arc

doing more to increase the output of the

shops with decreased cost than anything

else that has been brought about in late

years", with the possible exception of

modern machines and high speed steels.

The specialist is the man of the future.

The man who can take a certain piece

of work and do it quickly and well, and

in the shortest time, is the one who is

in great demand. Men who claim to be

capable of doing almost anything in me-
chanics are rapidly giving way to those

who can do a few things quickly and

well.

Specialization of work by gangs is also

coming to be recognized as the proper

method of doing the work in the erect-

ing department. So far as possible, cer-

tain work should be assigned to certain

gangs, each gang to follow up that class

of work on all engines in the shop. By
this organization you not only save time

and money, but each man does not have

to be supplied with a kit of tools for per-

forming every operation on the locomo-
tive.

Along with the specialization of labor

goes the piece work system. This sys-

tem benefits both the workman and the

company, because the ability of the for-

mer is taken into consideration; also

time and conditions, and the company is

benefitted because the work is turned out

more rapidly and accurately when the

workman is working for himself, as it

were.

When we sum up all these conditions,

four things are specially prominent in a

well organized shop, namely: the high

efficiency of modern machinery and

tools, high speed steels, specialization of

labor, and the system of piece work.

Any shop combining these four char-

acteristics has a quartet that cannot be

beaten in modern shop practice.

The consettsus of opinion to-night Beems

to be that an ideal roundhouse foreman

is born and not made. It therefore ap-

pears to be necessary to find some

means of influencing the birth-rale.

Without entering into the discussion of

whether either of the following men
were predestined for this position or not,

let me tell a little tale. Once upon a

time, out West, a young man left a large

roundhouse to enter the much-abused

supply business. The only man who
could afford to take that roundhouse po-

sition was an extra engineman ofif, from

a construction train. None of the good

men on the division could afford to take

the place."

Jarred the Target.

During the discussion at the last meet-

ing of the New York Railroad Club, Mr.

E. T. James' paper on Care and Main-
tenance of Locomotives evoked a vari-

ety of comments, and the paltry salaries

usually paid to roundhouse foremen was
alluded to by several speakers. Mr. Paul

R. Brooks, of the Quincy, Manchester,

Sargent Co., having at one time been a

roundhouse foreman, spoke from actual

experience when he said:

"Mr. President: With your permis-

sion I would like to take a shot at the

bull's-eye of the roundhouse situation.

p.Tny, dealing with the Simplex injector,

type R; the "Nathan" triple sight feed

locomotive lubricator, pattern No. 147;

the new "Bull'scye" lubricator, the coal

muffler and safety, and the Reflex water

gauge. This is the flat grooved glass

style, made under the Klinger patent,

which shows in the steam space a sil-

very luster and the water column black.

Write direct to the Nathan people for

any of these folders or the catalogue, if

you require one or all.

There is a very important series of

questions and answers in our Corre-

spondence School columns this month,

dealing with the injector, and this has

made the perusal of the railway edition

of the illustrated and descriptive cata-

logue of the Nathan Manufacturini;

Company a very interestino: and timely

King Edward's Train.

It is said that perhaps the most per-

fectly appointed train ever made is the

one used by King Edward VII when he

travels. It is, of course, a series of

private cars, each of which is as fine

a specimen as the car builders of the

United Kingdom ever constructed. The
most striking thing, at least to our eyes,

is the unique simplicity of the whole

train as far as decoration is concerned.

The sleeping car is finished in light
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proceeding. All the styles of injectors

and the parts made by this com-

pany are described and shown in plain,

clear line engravings, which are num-

bered for ordering. Among the inject-

ors is the Monitor, the "88" Monitor,

the ''88" P. R. R. standard monitor, the

P. R. R. standard monitor, the Class

W-F non-lifting injector, the new

"Nathan" injector, class A, non-lifting

injector, and the Class B lifting injector.

In addition, there are the parts separ-

ately, ejectors, tank strainers, fire ex-

tinguishers, boiler washers and fillers,

sanding apparatus and relief valves.

The catalogue also includes sight feed

lubricators, oil cups, gauge cocks and

parts of each. This publication is useful

in going over our injector questions

and answers, and can be had on appli-

cation to the company, whose New
York address is 92 and 94 Liberty street.

Several folders have also been issued

by the Nathan Manufacturing Com-

shades of blue and pure white. The

compartments are necessarily small, yet

the artistic effect produced is to igive one

the idea of spaciousness. The windows

are large, compared with railway car

sizes, and the coaches are consequently

bright and airy. There is, of course,

a very complete bathroom compartment

in the sleeping car. and there are ample

•clothes closets, hooks, presses and lock-

ers. In the same car in which the King
sleeps there are compartments for the

accommodation of servants. Other cars

in the train are used for dining and day

occupations.

Great care is taken when this train is

run over any of the lines of the English

or Scottish roads, a pilot engine always

precedes the royal train, and the King's

special is given right of way over other

trains. There is no unnecessar>' fuss

about the matter, but nothing is left un-

done which will insure the safety or

prompt handling of the train when the

King travels.
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OfScers Elected.

The following officers were elected

for the year 1906-7 at the recent meeting

of the International General Foremen's

Association: Mr. C. A. Swan, Jr., presi-

dent of the association; first vice-presi-

dent, Mr. Elton F. Fay, U. P., Chey-

enne, Wyo.; second vice-president, Mr.

Lee R. Laizure, Erie R. R., Hornells-

ville, N. Y.; third vice-president, Mr.

William E. Farrell, Big Four, Dela-

ware, O.; fourth vice-president, Mr.

J. J. Houlihan, Wabash, Ft. Wayne,

Ind.; secretary, Mr. E. C. Cook, St.

Louis, Mo.; treasurer, Mr. H. F. Mar-

tyr, Frisco R. R., Cape Girardeau, Mo.;

executive committee—Messrs. S. A.

Moore, C, R. I. & P. R. R-, Chickasaw,

I. T., and J. C. Wilkinson, Rock Island,

Shawnee, O. T. Chicago was chosen as

the next meeting place.

Dustless Road Record.

The Lackawanna Railroad people

have issued for their own benefit a

very interesting report which shows

that 53,784 engines were dispatched

from their Scranton roundhouse dur-

ing the year ending April i, 1906. An
accurate account has been kept day

and night of the time of departure of

each engine to insure its prompt deliv-

ery at the time appointed by the trans-

portation department, and if failure to

deliver on time occurred, then the ex-

act detention time and the cause of

delay were made note of. This report

shows that only 607 late deliveries

were made and 35 per cent, of these

resulted from causes over which

the roundhouse force had no control,

such as brakeman late, engines blocked

in congested yard, etc. The average de-

tention met with by each engine in its

delivery is shown to be but 20 seconds.

Only 17s engines were engaged at any

time during the year and over one-half

of the business was handled during the

winter months when the coal traffic was

heavy. When it is considered that the

coal shute is located a quarter of a mile

distant from the roundhouse and all en-

gines had to be moved to it through a

crowded yard, and in addition to this

over one-third of the repairs to engines

were made in the open air, this being

always the case on the heavy consolida-

tion engines, this record may be looked

on as exceedingly good. The pace has

been set by the Lackawanna in this

matter and the result shows that eternal

vigilance is the price of a "record." The

work has been done under the supervis-

ion of Mr. H. Shoemaker, master me-

chanic, and the details have been worked

out by his energetic subordinates, Robert

Morton, general roundhouse foreman,

and M. A. Quinn, chief engine dis-

patcher.

The tabulated statement which gives

the details of this and last year's work
side by side, is interesting and instruct-

ive and shows a decrease in the number
and duration of delays in delivery of en-

gines, which is very creditable. The fact

that 134 engines were blocked in the

yard this year as against only 5 last year

certainly "puts it up to" the transporta-

tion department to provide better facili-

ties or more expeditious methods of

taking hold of the engines delivered to

them. In justice to that department,

however, it should be said that under the

item of "engines arriving late" they did

better this year by a matter of 73 en-

gines than they did the year before.

The report, however, has its sad side

as well, for in it we see that two en-

gineers this year, more than last, were

late, bringing the toal up to eleven,

which makes an average of fj of an

engineer late each month. We also see

that a total of 54 minutes was consumed
by the slow movement of three engi-

neers. These things are happily offset

in some degree by the fact that the fire-

men reduced the number of their late

arrivals by four, and the time lost in get-

ting tools entirely disappeared this year.

A perusal of the tabulated figures

which follow will prove interesting and

instructive to all those having the care

of, or being concerned in, the prompt

handling of engines at terminals.

COMPARATIV8 SUMMARY.

Year Ending
Items. A.p. I, 1905. Apr. I, T906

No. of engines dispatched. 50,723 53.784

No. of engines delayed 722 607

Engines dispatched to one
delayed 70 8g

Number of hours* delay.. 504 h 2 m 305 h 43 m
Average length of delays. 42 m 30 m
.Average detention per eng. 36 s 20 s

Year Ending
Apr. 1, 1Q(.5. Apr. I. 1Q06.

Cause of Delay. No. Time. No. Time.

I^epairs 213 132 h 53 m 185 gS h 51 m
Kngines arriv-

ing late 299 258 h 26 m 126 74 h 64 m
Enginemen late 9 6 h 11 s h 10 m
Brakemen late. 60 34 h 54 m 72 48 h 11 m
Firing engines. 23 20 h 13 m 7 6 h 23 m
Firemen late... 11 4 h 13 m 7 2 h 36 m
Cleaning fires.. 4 ih2om 9 3h47m
Blocked in yard 5 2 h 5 m 134 46 h 47 m
Blocked at chute 42 51 h 51 m 18 5 h 6 m
Coaling engines 37 18 h 17 m 9 4 h 5 m
Water supply.. 4 i h 25 m 3 45 m
Ordered late... i 35 m 000
Turntable out

of order 7 5 h 33 m 8 2 h 28 m
Engs, derailed. 3 ihSm 10 4h7m
Getting tools... 4 i h to m
Engineer slow

movement ... 3 54 m
Coal and water 1 16 m

722 504 h 2 m 607 305 h 43 m

woods—such as pine—soak a little saw-

dust in water and apply to the dent and

let it stand over night, but if in a hurry

and cannot wait that length of time, just

fill the dent with wood alcohol, let it

stand for a minute to soak and then

light a match and apply it to the alco-

hol. Watch very carefully so that the

wood does not burn. In case it does,

blow out the flame, then wait a minute

or so, then fill the dent again with al-

cohol and repeat the process as at first

until the dent is raised to the surface

of the wood. This plan will do the

same work on oak."

Hammer Marks on Wood.
Occasionally one has reason to wish

that a stray hammer mark could be re-

moved from the surface of wood. A
writer in the Blacksmith and Wheel-
wright gives the following as a good way

to do it. He says:

"To raise hammer marks in soft

Shandy Seeks Distinguished Headsman.

Shandy Maguire, who is roundhouse
foreman at Oswego, N. Y., for the

Lackawanna, doesn't take kindly to be-

ing slugged by clerks who have the

privilege of signing their superiors'

names to letters pertaining to the serv-

ice. Some time ago he received one
from a supernumery, which was not to

his liking, and as he is the only hold-

over from the old management of the

road to the new, he supposed from the

tone of the letter he was going to be

Oslerized, but he had a decided objec-

tion to the job being done by a tyro,

and he got on the train, Scranton
bound, to get a more distinguished ex-

ecutioner than the one whose writing

ability was so developed. After a very

warm greeting from Mr. Harvey Shoe-

maker, his M. M., he stated that he

sought the interview with the object

of getting on the pension roll of the

system.

"Upon what grounds?" said Mr. S.

"Read this letter," said Shandy.

"Read between the lines of such a let-

ter."

"I am pleased to note you have a vul-

nerable spot in your epidermis. After

your visit here is ended, in your own
good time, go back, and remember,
when you do not fill the requirements,

you will be notified by me."

"That's entirely satisfactory. And
now, seeing you are a thoroughbred,

do me another favor, and remember
you have the blood in you to keep you
from being ridden to death, if you are

a free horse."

"What is it?"

"Give me a lay-off for 10 days to go

to Memphis to meet the boys and give

them a roast at the opening exercises

of the seventh biennial convention of

the B. of L. E."

"I'll grant it; and send Road Fore-

man of Engines Cooper to take your

place while you are gone."

"I am not noted for talking the Deity

to death, and when I say 'God bless

you' He'll grant it."

Mr. S. told Shandy that the boss was

in his oflice (as Mr. R. F. Kilpatrick,
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the superintendent of M., P. & E., is

called) and will be pleased to see you.

Out he walked with a parting shake

from Shoemaker, which he told P. J.

Langan, tlie G. A. L, gripped him tight-

er than the emergency. He then cross-

ed the hall and entered the boss's office.

After an exceedingly cordial greeting

he was asked what brought him down.

"Oh, I got a stiffener of a letter

which I read left-handed, as Mr. S. in-

sccne of your earthly labors, and on

all future occasions, when you get a

billet doux like this, the only alterna-

tive is to chew the rag."

The 'phone jingled, the boss respond-

ed, and Shandy took his departure for

his home.

General Service Gondola Car.

The 'Frisco System are at present re-

CLiving 200 all-steel drop bntinm fjcn-

INTERIOR OF PRESSED STEEI. GENERAI, SERVICE GONDOLA.

formed mc. I supposed the jig was up

and I wanted a distinguished heads-

man."

"Let me see it."

After reading, says the boss : "Do
you know what I do when I get a let-

ter like that?"

"Who dares write you in that style?"

"Shandy, as long as you are out from
Ireland you are yet a regular Verdant

Green in some things. I have to do

my share of penance for the sins of

omission and commission of you all.

There is a higher power than I am, and

he is a past grand master at making
typewriters talk."

"That's news to me; and it exempli-

fies the quotation: 'Big fleas have little

fleas upon their backs to bite them.'
"

"I don't know about the fleas, but I

do know about the letters, and I'll tell

you how to act hereafter when you

get one of them: First, read it; then

put a good chew of tobacco into your
mouth. After the juice begins to flow

freely, read it again. If it continues to

bite, roll the quid over to the other

side of your mouth, and read it once

more; by this time the soothing eflfect

of the juice is acting on your nerves,

and you can look upon its contents

more philosophically and feel a heaven-

ly resignation to all the ills of life.

You can say with Burns in Tarn O'-

Shanter

:

'Kings may be blest, but Tam was glo-

rious.

O'er a' the ills of life victorious.'"

"That's all right for you to say, but

I don't chew tobacco."

"Well, my dear friend, return to the

eral service gondola cars, 100 for the

Chicago & Eastern Illinois and 100 for

the Kansas City, Fort Scott & Mem-
phis. This car embodies a number of

good ideas in design, and it might

proper!}' be termed a 99 per cent, flat

bottom dump car in that, although the

floor of the car is flat with the doors

of its load of 99,300 lbs. of run-of-mine

coal. This is somewhat less than the

capacity of the car level-full. The oth-

er gives an idea of the interior of the

car after the load has been dumped
out.

The feature which at once strikes an

observer about this ioo,ooo-lb. gondola,

is the fact that the plates which form
the bottom of the car are the doors,

which open and close as occasion re-

quires. In fact, one might almost say

that the whole bottom drops out of

this car when the load is being dumped.
The car has 16 drop doors in all. The

8 which cover the trucks drop to a

clear opening of 23 ins., while the 8

doors in the center of the car give a

26-in. clear opening. The center sills

are pressed so as to resemble an in-

verted letter V, and they are riveted *o

a T-shape which has a 4-in. top, and

these sills are reinforced with angles

at their lower edges. The center ridge

.if the car is so made as to be only 4

ins. wide. The body transoms are built

up of plates and angles which give a

7-in. space, while the cross bearers ?re

of pressed steel shapes and present a

3-in. top surface.

The doors are operated by a so-call-

ed "Creeping Shaft" mechanism, which

is carried in slats by the cross bearers

and bolsters, and while the doors are

closed by chains attached to these

shafts, the shafts themselves are auto-

matically moved over underneath the

doors, and when fully closed the load
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of any depression, the load can be

shoveled out when dumping is not feas-

ible. As a gondola, it can be used for

the loading of lumber, pipe, bar iron,

brick, sewer pipe or any materials

which cannot conveniently be loaded

in hopper cars.

A few of the general dimensions of

the car are as follows: Length over

end sills, 42 ft. 9 ins.; length inside of

body, 41 ft. 9 ins.; width over stakes, 10

ft. 2 ins.; width inside, 9 ft. 6j4 '"S.;

depth of body to top of sides, 4 ft. 4

ins.; length of doors in clear, 4 ft. 10

ins.; width of doors in clear, 4 ft. 2}^

ins.; height of floor from top of rail, 4
ft. 5 ins.; truck centers, 31 ft.

Tests of Large Air Pumps
It being evident that the sentiment of

those using air pumps is in the direc-

tion of larger air capacity, and to those

skilled in the art, that larger capacity

combined with steam economy can not

be obtained with simple pumps, the

Westinghouse AW Brake Company has

recently produced a compound air

pump of superior air capacity combined
with a factor of steam economy far in

excess of anything previously at-

tempted.

The advent of this pump has created

much interest and favorable comment
on the part of railway officers, who up-

on investigation of its merits recognized

its simplicity, greater capacity, and su-

perb economical qualities. With a view
of determining in a practical way the ca-

pabilities of this type of air compressor,

a comparative test of the Westinghouse
Compound and the New York No. S

Duplex Pumps was recently made by

the Lake Shore & Michigan Southern

Railway Co. The schedule of tests was
prepared and conducted by the engi-

neering department of the road under

the direction of the chief mechanical of-

ficers, and there was present during the

demonstrations several prominent air

brake experts of the road as well as

representatives of the two air brake

companies.

A very -complete apparatus was em-
ployed for the tests, making entirely

practical a comparison of air delivered,

of steam consumed, of temperature of

both free and compressed air, and of

the general working of the pumps.
The tests were divided into three

classes as follows:

1st. Efficiency and Capacity Tests,

with pumps working against constant

pressure;

2d. Efficiency and Capacity Tests,

with the pumps working against in-

creasing pressure, as in charging reser-

Toirs;

3d. Efficiency and Capacity Tests,

with the pumps working against an ap-

proximately constant pressure, an ori-

fice, in a diaphragm being used to ap-

proximate the amount of air delivered.

The results of these tests were in

general as follows:

Pumping against a constant air pres-

sure of 140 lbs. with a steam pres-

sure of 200 lbs., the cross compound
pumped 115.5 cu. ft. of free air per

minute, while the New York No. S

pumped only 75.2 cu. ft. per min-

ute. To do this the cross compound
used 21.5 lbs. of steam per 100 cu.

ft. of free air while the New York No.

5 used 47.7 lbs. of steam per 100 cu.

ft. free air, or more than double

the amount used by the cross compound.

In this test the volumetric efficiency of

the Westinghouse cross compound was

82. 1 per cent, against 62.2 for the New
York No. 5.

Twenty tests of the above character

were made with different boiler pres-

sures against diffe'Vent air pressures, but

the results were in each test highly fa-

vorable to the Westinghouse pump.

In the tests made working against in-

creasing air pressure, the minimum air

pressure at which the throttles were

turned on wide open was 30 lbs. It

was necessary to have this amount of

pressure in the reservoir, on account of

the excessive pounding of the Ne'V

York pump; the cross compound, how-
ever, when started with throttle wide

open, working against zero air pres-

sure, and driven with 200 lbs. steam

pressure did not pound, and thus it

demonstrated the advantage of its design

in this respect over both the simple and

the duplex pumps. Twenty of these

tests were made with different steam

pressure pumping from 30 lbs. up

to different maximum air pressures, and

the results with respect to time re-

quired to accomplish the feat varied

from 16 to 19 per cent, less, and for

steam consumed from 51 to 93 per cent,

less for the cross compound.

In the representative tests of the 3d

class, pumping through the orifice, the

air pressure pumped against was for the

Westinghouse Compound initial 118

lbs. and final of 120; while for the

New York it was 100 initial and 102

final, the duration of the tests being 2

minutes and the size of orifice used

17/64 in. The result of these tests

showed that the cross compound used

25.6 lbs. of steam per minute while

the New York used 40.6 lbs. and at

the same time did not pump against so

high an air pressure as did the cross

compound.
The temperature records, taken at

regular intervals during the test, showed

the duplex air pump to acquire a tem-

perature of about 100 degrees in excess

of that acquired by the cross compound.

The simplicity of the cross compound

pump will be appreciated when it is

stated that the valve gear is practically

the same as that of the 91/2 in. and

II in. pumps. The high pressure steam

piston with its hollow rod contains the

reversing rod which operates the revers-

ing valve, and it in turn the main valve

which controls steam admission to and

exhaust from both the steam cylinders.

The low pressure steam and high pres-

sure air pistons are connected with a

solid piston rod, having no connection

with the valve gear, and being simply

floating pistons.

The results of these comparative tests

were of a character to prove conclusive-

ly the superiority of the cross compound

design of pump over the duplex in every

respect, and such was the consensus of

opinion of all those witnessing the dem-

onstrations.

Some years ago there was a some-

what humorous take-off on a well known

advertisement which appeared in the

pages of the London Punch. The artist,

Mr. Harry Furniss, very cleverly drew a

picture of a most disreputable tramp

sitting, pen in hand, at a table and writ-

ing a testimonial to the makers of a

popular toilet soap. The tramp wrote

in all sincerity, "Three years ago I was

induced to use your soap, since then I

have used no other." The appearance

of the man thoroughly justified his

words. The humorous skit was brought

to mind lately by receiving a circular

about U. S. metal polish paste, and we

came to the conclusion that we had seen

a good many metal surfaces, once bright

and clean, which were by this time in

the tramp's condi-

tion. The maker

of this polish does

not believe that

harking back to

the days of long

', ago is the way to

treat what are in-

tended to be
bright, shiny sur-

faces. He believes

with the poet,

Longfellow, in acting in the living pres-

ent, and for that purpose he supplies

a metal polish paste which wages war
upon all kinds of dirt and grime, when
they get on a metal surface, and with

the U. S. Polish on your side you be-

come a winner in that war. To be

more strictly accurate, let us say that

in our opinion you don't need to have

the metal polish on your side, except

in a moral sense
;
you get the polish on

to the metal surface you desire to clean,

and on applying what is called "elbow
grease," the dirt gives up the unequal

struggle and leaves for parts unknown.
Write to George William Hoffman, of

29s East Washington street, Indian-

apolis, Ind., and ask him where the pol-

ish ought to be, in his hands or in yours?
—on your side or on the metal surface? .

and we feel sure he will tell you all ne

knows about the subject, for he has

thought it all over carefully.

COVER OF THE BO.V
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Duties of the Foreman.

At tlie recent meeting ul International

General Foremen's Association, Mr. G.

W. Keller, general foreman of the

Portsmouth (Oliio) shops of the Nor-

folk & Western, presented a paper on

the Duties of the Foreman. He said:

The duties of the foreman cover a

wide area of responsibility. When pro-

moted to the position of foreman by his

company, or his superiors, it is an ac-

knowledgment that his superiors take an

interest in him and are giving him a start

in life that should be appreciated, and he

can make his appreciation known by be-

ing loyal to his company and superiors.

He must lay aside willingly, and with

good heart all foolishness and any bad

feeling that may have been existing be-

tween him and his superiors. He must

do everything in his power for the wel-

fare of his company, and must help his

brother foreman maintain all shop rules

and standards; apply discipline when nec-

essary; try and keep harmony among the

men; be quick in what he does to have

them try to follow him; see that the time

is kept correctly, and see that all men
start to work at the proper time and

keep on working until time to quit, and
see that they are well supplied with tools

and good care is taken of them; be so-

ciable to the men; he must advise them
how he wants the work done, and he

must not say "go and dn so and so," for

if he does, his success will not last, as vre

ha,ve lots of mechanics to-day who are

specialists; a foreman may have a few of

them that will require attention. He
may start the man on something that he

has probably never done before, and

with frequent instructions to him he may
do a good job and make a good man;
for no good mechanic will refuse or get
mad if the foreman wants to show him
how he wants his work done.

He must see, when the work is taken

down, that it is properly cleaned and

sent to the respective shop it should be.

and kept followed up closely to see there

is no detention to it. He must see that

all good material is taken care of and
not thrown among the scrap; it may be
that it cannot be used for what it was
intended, but it may be good for some-
thing else. Here is where many a good
foreman has failed by allowing good
material to go to the scrao pile. He
must see that material is kept on hand
sufficient to not hold his work, yet not

too much so; that when his semi-annual

inventory is taken he will not be criti-

cised for having too much material on
hand. He must be positive i:i his com-
mands, must not cut or snap his men off,

for he will find that this will hurt him
more than anything he can do; he must
speak to them as he would desire to be
spoken to.

The foreman must see that the prem-
ises and shops are kept clean, the cup-

boards and vice benches are not broken,

bent or out of po.sition, and that ihi-re

is no scrap piled up under them; also

see that his shop is in a sanitary condi-

tion. He must be loyal to all the 'ther

foremen and assist them all he can, for

when assisting them he is assisting Lis

superiors to help him along. The fore-

man must not let something go that

should be attended to, simply because it

is some other foreman's business who
should have seen to it. This- is a bad

practice, and has caused lots of trouble

in many cases, and I do not think much
of a foreman who will practice this, as he

is working against his company and get-

ting his brother foreman into trouble.

There is nothing more beneficial to any

shop than that the foremen work in

harmony with each other and help each

other; he owes this to his brother fore-

man, and shows that he is working to

the interest of the company, for no fore-

man can be loyal to his company and

when your minds are not just on your

work. You can listen and pay more

attention to what your brother is say-

ing; you have no opportunity and no

right to get together during working

hours to discuss any question that may
arise pertaining to your duty; therefore,

you should encourage these meetings.

The foreman that has at heart these

weekly or semi-monthly meetings is de-

riving good results from them and your

superiors can sec that they have a shop

of interested foremen, and will look to

your interest a great deal quicker than

if you were asleep in the mechanical

world. The advancing foreman of to-

day must be up to new ideas and keep

moving; he has no time to sit with his

hands folded.

The necessity for mechanical litera-

ture is the foundation of success; what

would this world be without mechanical

literature? We would not be able to

NE.\RING MONTE C.^RLO—VIEW FROM OVERHE.^D BRIDGE.

work against his brother foreman, and

sooner or later his superiors will call

him up to answer charges that will prob-

ably get him into trouble, and he will be

sorry for what he has done; yet his su-

periors having caught him in this will

have a bad opinion of him and may
never be able to do anything to advance

him further; and right here is probably

where he has lost the chance of his life

;

so be loyal to each otlier— it pays.

He should assist and encourage all

weekly and semi-monthly shop meetings

for the foremen; these are wonderful

meetings, as a great deal of good can

be derived from them, as he can learn

something new at every meeting, as

from one meeting to the other, some one
of the foremen has learned something

new that will be of interest to him.

Applying this to my hearers, I say

here is where all can only get together.

see what our next-door neighbor was do-

ing. The good, energetic mechanic

waits hourly for his journal of mechanical

literature to come; how would our minds

be enlightened if it was not for this?

We would never have anything before

us that would give us any reason to im-

prove or make improvements. Every

month there is something new that is

very beneficial to the mechanic, and right

here, I am sorry to say, there is not

one-half of the mechanics reading these

good books that should be.

This country has produced some of the

finest graduates in the mechanical line

that there is, and it is just such as these

who are studying modern mechanical

methods and improvements that when
the results are published they are of

service to you and me. I think if all the

foremen would stop long enough to

think, where am T in this hustling, mod-
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ern, improved mechanical worlil, they

would subscribe for more mechanical lit-

erature, or at least for some railway

journal.

Patent Office Department.

Many of our master mechanics on the

various railroads have from time to

time perfected important improvements
on the details of the locomotives. These
men are daily brought into contact with

the growing necessities that arise from

TfBE CUTTEK.

constantly increasing traffic, and many
excellent ideas have come from them.
In our selection this month there is

a clever device described; it is for hold-
mg the Crosshead and piston together.
It is the work of a master mechanic on
one of the Texas railways. Among oth-
er ingenious devices we select the fol-

lowing:

TUBE CUTTER.

A very clever contrivance for cutting
flues in a boiler has been invented and
patented. No. 818,135, by Mr. Alfred
Warren, San Lucas, Cal. The apparatus
consists of a sleeve loosely turnable with-
in the tube to be cut, having a collar

to bear against the outer end of the
tube and flue sheet, rollers journaled
within the sleeve having their peripheries
projecting through slots, a circular V-
shaped cutter having a hollow hub and
turnable between the interior periphery
of the rollers and a tapering spindle
adapted to pass through the cutter hub,
and adjustable means whereby the spin-
dle and sleeve are revolved.

ADJUSTABLE BEARING FOR ROD BRASSES.

Mr. S. Webster, Minneapolis, Minn.,

,
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ROD BRASSBEARING.

has patented an improved adjustable

bearing for rod brasses, No. 818,319, con-
sisting of a combination with a rod and
strap, of a two part bearing box di-

vided on parallel lines that join tangen-
tially with the bearing surface thereof,

and a pair of independent opposing
screw actuated wedges for adjusting and
setting one of the said box sections with

respect to the other section whereby
the degree of tightness and e.xact loca-

tion of the center of the brass may be
icadily adjusted.

PISTON ROD CONNECTION.

A contrivance for attaching a piston

rod to a crosshead without the use of

a key has been patented, No. 818,277, by
Mr. Charles T. McElvaney, Denison,
Tex. The combination consists of a

crosshead having a tapered opening, a

piston rod having a front and rear taper,

the rear taper fitting the crosshead, a

split sleeve fitting over the first taper,

and a binding nut engaging the cross-

head and binding the split sleeve on the
front taper of the piston and also bind-
ing the rear taper against the wall of

the crosshead, thereby holding the rod
and crosshead firmly together.

We illustrated this clever device in the
October, 1905, issue of Railway and
Locomotive Engineering, on page 447,
when Mr. McElvaney was experimenting
with a view to doing away with the key
and keyway usually in use.

LOCOMOTIVE engine FRAME.

Mr. Clarence H. Howard, St. Louis,
Mo., has patented an improved locomo-
tive frame. No. 818,448. The combina-
tion consists of an end sill attached to

PISTON ROD CONNECTION.

the longitudinal frames of a locomotive.

The sill has a central transverse open-
ing for the drawbar, a pocket for hold-

ing the drawbar, and means for attach-

ing the pockets to brackets having their

outer lateral portions adapted to bear
against the inner sides of the frames,

and means for fixing the brackets to the

frames.

AXLE BOX LUBRICATOR.

An ingenious contrivance for lubricat-

ing locomotive axles and refilling driv-

ing box cellars without removing the

main cellar has been patented by Mr.
Albert G. Elvin, Franklin, Pa., No. 818,

022. The device consists of a main axle

box cellar which is open at its outer end,

a plate detachably connected to the out-

er end of the main cellar, an auxiliary

lubricant cellar located in the main cellar

and removable therefrom when the outer

plate is detached, and having a perfor-

ated top plate curved to fit an axle jour-

nal, a follower plate fitting freely in the

auxiliary cellar, and a spiral spring in-

terposed between the main cellar and the

lower side of the follower plate.

BRAKE SHOE.

Mr. Charles W. Armburst, Chicago,

111., has patented an improved brake
shoe. No. 817,894. The brake shoe is

fitted with filling and spacing lugs on its

back, the lugs having tongues formed
upon the sides of the shoe, in combina-
tion with attaching members, slidably

engaging the tongues and provided with
apertured lugs for engagement with a

key whereby the shoe is readily con-
nected with the head. The device has
the merit of allowing the shoe body to

be entirely worn out without danger of
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LOCOMOTIVE END SILL.

wearing the head even if the shoe should
be unevenly worn.

PISTON ROD packing.

Mr. Edward Bader, St. Louis, Mo.,
has patented a packing for piston rods,

No. 818,658, consisting of a casing form-
ed of two semi-cylindrical parts, with a

number of grooves formed in both parts

of the casing, a pair of splines set into

the casing across the line of junction to

prevent relative longitudinal movement
between the parts, and a pair of expansi-

ble rings arranged side by side in each
groove, each ring being composed of a

plurality of separable parts, the junction

of one ring facing the solid parts of the
adjoining ring.

JOURNAL BOX.

A railway journal box has been patent-

ed by Mr. James R. Williamson, Chicago,

111. It comprises a casing, a bearing in

the casing for engaging the journal, the

casing having in one end an opening
adapted to permit the removal of
the bearing, a cover adapted to

be secured over the opening to

prevent the removal of the bearing

while the cover is in position, the cover

j--— -..^ r---

A.XI,E box LUBRICATOR.

having a handhole for permitting access

to the interior of the casing but of in-

sufficient size to permit the removal of

the bearing, the handhole being wide at

its lower part ai;d narrow at its upper

part.
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Pooling Engines.

When the subject of pooled engines

came up at the recent St. Louis meeting

of the International General Foremen's

Association, Mr. J. C. Wilkinson pre-

sented the committee's report, which

was signed by himself and Messrs. J. W.
Crysler and J. J. Moore. Mr. Wilkinson

made a few preliminary remarks, and

among other things said:

Pooling engines was born of the con-

ditions that produced a shortage of pow-

er at a time of extremely heavy traffic,

and was then in the nature of an ex-

pedient, or experiment, aiming to keep

the power in continuous service, even at

the expense of the engine failures and an

increased cost of operation, or, to use

a homely comparison, the railroads pool-

ed their engines for the same reason

that a man wears his Sunday shoes every

day—that is, he is short on shoes.

It appears to be the general opinion

that enginemen will not take the same
interest in a pooled engine that they

would in a regular assigned one, which

is a most essential thing. Your com-
mittee sent out a number of inquiries

to officials located at different points,

and it would seem the conditions gov-

erning in the different parts of the coun-

try color the different replies received

in answer to these inquiries, some of

the northern roads favoring pooling and

claiming good results therefrom, while

the majority of the answers from the

Southwest are decidedly against pooling.

We have been unable to get any positive

data from the eastern part of the coun-
try, but our observations and general

knowledge received through various

publications shows that some of the

leading roads in the East consider pool-

ing the proper way to handle the power.

While the few in favor of pooling give

good reasons for their preference, yet

by far the greater number are decidedly

against it. This being the case, your

committee has given you what might be

termed a minority report, as the mem-
ber of the committee furnishing this

paper is practically alone in his advocacy

of pooling, but we feel that it is only

justice to the association to give the

report entire, which is as follows:

"This question is a very broad and

deep one, and has been discussed pro

and con by all classes of railway men,
from the fireman to the general man-
ager, and there are but few of our rail-

way journals (our best educators) that

have not taken a hand in the debate. It

was interesting, if not convincing, to

note what a determined stand the engi-

neers took in opposition to the system,

and no wonder, for it was taking away
from them that inbred sense of owner-

ship of the machine that for many years

they had cared for, and felt responsible

for. They took a pride in it. a.id, as far

as possible, kept it in good condition.

We do not blame them for opposing the

pooling system, even when they ex-

pressed their sentiments in such strong

(if not eloquent terms) that the fore-

man preferred to argue the question

with them over the telephone when they

found their engine had gone out with

the 'other fellow' without so much as

'by your leave, sir.'

"The system had also a decided op-

ponent in a majority of the roundhouse
foremen, and from their viewpoint it

was declared to be a decided failure,

because of the increased cost of repairs,

and the demand of the management to

turn the engines out to service with the

least possible delay. This did not mean
to turn them out unfit to make a safe

trip over the division, but to rush the

repairs, and give to the trainmaster and
train despatcher, at stated periods, or

hours, day and night, a statement of the

situation at each roundhouse, showing
what engines were there on hand, and
when each would be ready for service.

"The advent of the pooling system

was evidently going to impose many
hardships on the roundhouse foreman,

but if there was the right kind of timber

in him, he kept pace with the evolution

of the system and eventually became
master of the situation.

"The system of pooling is highly fa-

vored by the train despatcher, train

master and superintendent, and we
might say by the entire operating de-

partment, on the large railway systems

where the traffic is heavy and the power
scarce.

"The officials of the motive power de-

partment are aware that the power,

where pooled, cannot be, or had not

been, maintained at as high a state of

efficiency as where engines are single

crewed, or double crewed, and knowing
this, they are prepared to submit to an
increased cost for running repairs under
the pooling system.

"A summary of the discussion of the

International Railway Congress in

Washington. D. C, in May, 1905. shows
that in Europe the general sentiment is

very muich in favor of the single crew
system, and unfavorable to the com-
plete pooling, which is only used when
necessitated by a sudden increase in

traffic. They really admit that it is used

when necessary. The same congress

found that in America, pooling was very

general for freight traffic, especially in

time of a heavy increase in business.

The organization of train service de-

pends to a great extent on local con-

ditions, and with the great feeders that

the Chicago & North-Wcstern Railway

system has, reaching as it does into the

lumber districts and the vast copper and

iron mines of th? northern States bor-

dering the Great Lakes, and from the

stock and grain farms of the western

States and territories. These joining

the immense traffic pouring into Chi-
cago causes a congestion of freight at

their yards that is appalling, and they
could see no better way than the pooling
of freight engines to lift the blockade
which was increasing every hour. Yard-
masters and train masters not only in

Chicago, but at several other large rail-

way centers on the system, found it

necessary to get the trains out of the
yards to make room for other trains

they were waiting to get in, and it is

during such rushes of business that the

roundhouse foremen's patience and en-
durance are taxed to the limit.

"When the pooling is formed by offi-

cial decree, a large part of the responsi-
bility in the care and inspection of the
engines is taken from the shoulders of

the engineers and placed upon the
roundhouse foreman and his assistants;

of course, this does not relieve the en-
gineer from the duty of making out a

report, and of calling attention to such
defects as the roundhouse inspector
could not detect, such as engine not
steaming, pounds and blows, hot bear-
ings, etc. The inspector at terminals
must be a careful and painstaking man,
a machinist preferred of thorough
roundhouse experience, and should have
a good helper to assist him in making
such repairs as he can, and what he can-
not do, he reports to machinist foreman.
A careful and thorough inspection lends
a greater degree of safety to our loco-
motives, and of course, to the men who
arc running them, and the engineers are
beginning to recognize the fact that the

pooling system is not increasing their

duties, or burdens, but is rather relieving

them of many responsibilities, which will

become more and more evident as the

roundhouse force becomes better or-

ganized to meet the new conditions.

The system was forced upon us through
circumstances, and as loyal employees
we were elated and justly proud of the

able management that had brought such
prosperity to our country, and inci-

dentally to our fellow employees.
"The locomotive itself was the ma-

chine that had to suffer most; it was
earning nothing standing still; it was ful-

filling its mission only while keeping the

wheels revolving of a revenue-producing
train, and while not in as good condition

as when under the old system of being
single crewed. the management was get-

ting larger returns on the capital in-

vested, and in a shorter time. This is

the proof of the ability of the up-to-date

business man of to-day, be he manager
of a railroad or dry goods store.

"The busy locomotive brings in the

revenue and has the most failures. Some
of our able writers in the railway jour-

nals and mechanical periodicals have

given figures to show the increase of

engine failures under the pooling system,

as compared with the failures under the
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single crew system. This does not prove

anything. On a division where the

freight engine makes an average of 4,500

miles per month, there is bound to be

more failures than where they only make

3.000 miles per month, and there is also

bound to be greater earnings per en-

gine. It is not expected that the engi-

neer can keep pace with the continuously

revolving wheels of the completely pool-

ed locomotive. No man can keep up

with the working capacity of the ma-

chine. Man must have physical and

mental periods of rest, and while he is

getting this needed rest the locomotive

can go out with a fresh crew and haul

in another revenue-producing train, and

be ready for a third trip before the hu-

man machine No. I is sufficiently rested.

Many engineers who were at first its

strong opponents, are now becoming

converted to the idea of pooling, and as

time goes on, I firmly believe that you

will find a greater number each year

favoring the system. It has passed the

experimental stage and the management

has seen the traffic can be handled with

a lesser number of engines than under

the old system. They are keeping the

engines busy, which is proper, and they

want them kept in good condition, which

is also proper, but is more of a problem

for the roundhouse foreman. The di-

vision superintendent as well as the gen-

eral superintendent is year by year tak-

ing more and more interest in the mo-

tive power department, and are holding

themselves (in a measure) jointly with

the master mechanic, responsible for en-

gine failures—in other words, there is

more co-operation and harmony to-day

existing between the operating depart-

ment and motive power department than

ever before, and while working thus, and

the necessity arises to pool the freight

engines, they will surely make the sys-

tem a success."

Electrification on the Pennsylvania.

Up to the present time the principal

advance in the electrification of steam

roads has taken place at the terminal

stations or upon branch roads, so that

the recent decision of the Pennsylvania

Railroad to electrically equip a portion

of their line between Camden and At-

lantic City is of interest.

The portion of the Pennsylvania which

will use electric traction comprises some

sixty-four miles of road, being a portion

of the West Jersey and Seashore branch.

It is proposed to utilize the Cape May
line of this system from Camden as far

as Newfield, this line being double track-

ed with 100 lb. rails, and to build an ad-

ditional track from Newfield to Atlantic

City, making the lines double track

throughout.

Over this roadbed an express service

will be established. The initial installa-

tion will provide for a three-car train

every fifteen minutes between Camden
and Atlantic City, making the sixty-four

miles in eighty minutes without stops.

The maximum speed of the cars will be

betw-een 55 and 60 miles per hour.

In addition to this through service to

Atlantic City, a half-hourly schedule is

planned, consisting of two-car trains be-

tween Camden and Millville, 40 miles,

and ten minute service of single cars be-

tween Camden and Woodbury, 8'A miles.

Full service will call for 58 cars in op-

eration, each equipped with two 200

h.p. direct current motors. These mo-
tors will be similar to those now being

manufactured by the General Electric

Company for the equipments of the New
York terminal of the New York Central

& Hudson River Railroad. The motors

will be controlled by the Sprague-Gen-

eral Electric automatic multiple unit sys-

tem.

Current will be furnished to the cars

by the third-rail system, except on the

sections between Camden and Wood-
bury, and Newfield and Millville where
the cars will obtain the necessary cur-

rent by an overhead trolley. The power
house will be at Camden. From this

power house transmission lines will be

run to six sub-stations between Camden
and Atlantic City, and a seventh sub-

station at Millville to supply that sec-

tion of the road lying between Millville

and Newfield.

The contract calls for the completion

of this road by July i, igo6, in order to

handle the heavy summer traffic. The
electrical equipment will be furnished

by the General Electric Company.

The Personal Equation.

Astronomers, when making very ex-

act observations, test the powers of

those who have to do with the actual

recording of time. For instance, they

test a man in order to see how long

it takes him to press a telegraph key

or some such instrument after he sees

a certain thing take place. They test

him often enough to get a satisfactory

average, and they write it down like

an equation. It may read something

like this: "Robinson=:iVr second." He
would probably record as one-tenth of

a second late a thing which happened at

a certain definite instant, like the pass-

ing of a star over a meridian. By allow-

ing for this personal element in all his

observations the correct time can be got

at. Paget had this practice of astrono-

mers in his mind when he wrote: "In

that which each man believes that he ob-

serves there is something of himself.

For certainly, even on matters of fact,

we often need the agreement of many
minds, that the personal elements of

each may be counteracted." This, how-

ever, may fairly be applied to the read-

ing of books, for although you get

something of the personal element of

the author in a book, constant reading

helps you, perhaps unconsciously, to

retain the facts presented after the per-

sonal element, often pleasant enough,

has passed from your mind. Look
over the following list of selected books
we present this month:
"Machine Shop Arithmetic." Colvin

and Cheney. This is a book that no
person engaged in mechanical occupa-

tions can afford to do without. Enables

any workman to figure out all the shop

and machine problems which are so

puzzling for want of a little knowledge.

We sell it for 50 cents.

"Firing Locomotives." Sinclair. Treats

in an easy way the principles of com-
bustion. While treating on the chem-
istry of heat and combustion, it is eas-

ily understood by every intelligent fire-

man. The price is 50 cents.

"Skeevers' Object Lessons." Hill. A
collection of the famous object lesson

stories which appeared in this paper

several years ago. They are interest-

ing, laughable, and, best of all, they are

of practical value to-day. $1.00.

"Standard Train Rules." This is the

code of train rules prepared by Che

American Railway Association for the

operating of all trains on single or

double track. Used by nearly all rail-

roads. Study of this book would pre-

vent many collisions. Price, 50 cents.

"Mechanical Engineers' Pocket Book."

Kent. This book contains 1,100 pages,

6x3^ ins. of closely printed minion

type, containing mechanical engineering

matter. It ought to be in the bookcase

of every engineer who takes an interest

in engineering questions. We use it

constantly as a reference for questions

sent to us to be answered. Full of ta-

bles and illustrations. Morocco leather,

$500.

"Locomotive, Simple, Compound and

Electric." Reagan. An excellent book

for people interested in any kind of lo-

comotive. It will be found particularly

useful to men handling or repairing

compound locomotives. It is the real

locomotive up to date. $2.50.

"Simple Lessons in Drawing for the

Shop." By O. H. Reynolds. This book

was prepared for people trying to ac-

quire the art of mechanical drawing

without a teacher. The book takes the

place of a teacher, and has helped many

young men to move from the shop to

the drawing office. 50 cents.

"Locomotive Running Repairs." By
L. C. Hitchcock. This book contains

directions given to machinists by the

foreman of a railroad repair shop. It

tells how to set valves, set up shoes and

wedges, fit guides, care for piston pack-

ing, and, in fact, perform all kinds of

work that need a thoughtful head and

skilful hands. 50 cants.
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Old-Timer

Talks No. 4

I remember .

ta
new engine

we got once
;

the very first

day she ran so

hot she was

laid up. Well,

I had an idea

I could run that engine

and so I got the master

mechanic to let me take

her out.

Before starting, I

worked some of Dixon's

Graphite, the pure, thin

flake, in on her pins and

boxes. Then I took her

out on the express and

when I brought her back

she was cool as a cucum-

ber. I ran her regular

after that and was glad

to get a

newengfine

—she was a

dandy.

I tell you

there's nothing like

Dixon's Graphite for new

or old engines. Get that

sample. No. 69-C, and

see for yourself.

Joseph Dixon Crucible Co.

Jersey Qty, N. J.

Simple vs. Compound Locomotives.

(Continued from pa^e nn .)

gain of the compound is less on descend-

ing grade than on ascending. Repairs

for six months show the simple engine

cost I s/io per cent, more for machinery

repairs and 484/10 per cent, more for

boiler repairs than the compound on a

1,000 ton mile basis. The heavy repairs

to the simple engine were due to a door

sheet cracked patched, then partially re-

placed, this due to more water used, more

fuel condensed and severe action of ex-

haust on fire and furnace plates. The
simple engine used 27 per cent, more
fuel oil and 17 per cent, more water on

ton mile basis, evaporated 5 per cent.

less water per pound of fuel oil, and

shows an efficiency of 14 7/10 per cent.

in favor of the compound on all items

of expense on ton mile.

The details showed the compound as

19 6/10 per cent, more economical on

fuel and 184/10 per cent, on water, the

actual ascending and descending econ-

omies being 22 i/io and 128/10 on an

average of 196/10 per cent, on fuel.

The greater amount of water used by

the simple engine made it necessary on

some tests to cut down the tonnage for

the reason that the stationary water

tanks in that section of the country were

so far apart that this engine -could not

make the tanks with a full train, while

the compound took full tonnage and had

fair margin of water left on arrival at

next tank. To this example and en-

dorsement of the principle of computing

steam, there is but one answer.

The published results of tests on the

C, B. & Q. Ry., about one year ago

showing economy of operation and gen-

eral increased efficiency of service ren-

dered by a four cylinder compound over

a simple engine, or a number of simple

engines, stands as an unquestioned en-

dorsement of the compound principle.

The results of the tests at the St. Louis

Exposition, 1904, would also indicate that

the compound principle was the correct

one; in fact, the finding of the Board

of Commission is unqualifiedly in favor

of the compound. A comparison of two

engines, one tested at St. Louis, with

the simple under consideration this even-

ing, shows the following variation in re-

sults obtained.

The simple engine v is about the same

general dimensions as the St. Paul en-

gine, but with slightly Itss grate area and

total heating surface. One evaporated

6 i/io lbs. water per pound of coal,

while the other evaporated 7 6/10, or 25

per cent., in favor of the St. Louis en-

gine; average boiler efficiency. 56; for

the St. Louis and for the St. Paul. 50.

the St. Louis engine using a superior

grade of fuel.

The tests at St. Louis not only

brought out and established many prac-

tical and theoretical facts in connection

with locomotive design, construction and

operation, but it thoroughly demon-
strated the elativc efficiency of single

expansion vs. compounding steam, show-

ing a coal consumption per demon-

strated horse power per hour for simple

freight engine from lY-i to 4}^ at low

speeds and at high speeds up to 5 per

cent., the average probably being about

4^ per cent. While compound freight

engines were as low as a fraction over

2 lbs., to 3 7/10, or a range of efficiency

in freight service, slow speed, from 21

to 38 per cent, in favor of compound-

ing, the poorest compound showing a

saving of fuel over the best simple of

ID per cent., while the best compound
showed a saving over the poorest simple

of about 40 per cent.

It should be of more than passing in-

terest to note that one of the four com-

pound passenger engines tested and

which in some respects showed superior

steam distribution, was equipped with a

double or independent valve gear, ma-

king it possible to change the cut-o(T

as between the two sets of cylinders to

suit the varying conditions, a feature ab-

solutely essential to the commercially

successful application of the compound
principle to any steam engine which car-

ries a fluctuating load or is used under

varying conditions of speed and ser-

vice.

Next to the last conclusion by thi?

board it is a very valuable addition to

railway engineering literature. I quote

it verbatim :

"It is a fact of more than ordinary sig-

nificance that a steam locomotive is ca-

pable of delivering a horse power at the

drawbar upon the consumftion of but a

trifle more than 2 lbs. of coal per hotir.

This fact gives the locomotive high rank

as a steam power plant."

This conclusion or finding, it must not

be forgotten, is predicated upon, and is

a recognition of. the principle .of com-
pounding steam, and although the lan-

guage used is not ambiguous this point

may not be clear to all. There should

be no misinterpretation, however, on the

part of any who are interested in or

have anything to do with railway engi-

neering matters. "A word to the wise

should be sufficient."

K range of difference of about 212 to

230 per cent., respectively, between the

results given in the paper before us this

evening, and the maximum possibilities

in locomotive efficiency should stir into

activity every operating head and motive

power officer, who are not already bend-

ing their energies in the direction of in-

creased locomotive efficiency and re-

duced cost of transportation.

T think a great deal of the trouble with

compound engines over the country at

different places—that is. compound loco-

motive engines, particularly the com-

plaint about cost of repairing them—has
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been due to the fact that the motive pow-
er officers of the railways have not, from

some causes or other, co-operated as

thoroughly and cheerfully as they should

with the locomotive builders, to the end

that a more efficient engine both from a

a standpoint of design and construction

be produced. It is hard for some to

separate, anc* I believe the majority of

railroad men have failed to separate, the

principle of compounding steam from the

engineering, or questions of design in-

volved in its application. It is true that

in a physical sense they are associated

together, as we see or apply them, but

they are entirely two diflferent questions.

When the idea of compounding and car-

rying higher pressure on steamships was
first introduced some years ago, they

had similar troubles to the locomotive

of to-day. Engines would not only break

down and destroy themselves practically

at times, but in some cases punched

holes in the bottoms of ships while at

sea. The engineers got together and de-

signed a machine that would protect and

take care of the compound principle with

the result that a horse power is delivered

at the paddle wheels or propeller wheels

of a steamship to-day with about one

and one-half pounds of coal per hour.

I: is not many years ago when they were
consuming seven, eight and in some cases

10 to 12 lbs. Locomotives. I don't be-

lieve, can be brought to the high state

of efficiency that marine engines, high

duty pumping engines and those in large

industrial concerns have attained, owing
to the different character of service.

They are exposed to weather conditions

which mitigates against an engine not

housed in, but when we have before our

eyes verified reports and some have wit-

nessed the practical tests, where a horse

power has been produced at the draw-

bar of a locomotive with a fraction over

2 lbs. of coal, we should not rest con-

tent in consuming from 5 to 8 and shift-

ing the responsibility to a defective ma-
chine which we can and should improve.

Steam turbines, which have lately been
introduced in land and marine service,

are producing a horse power on 1.3 lbs.

of coal per hour, while gas engines

have a record of less than I lb.

Electricity is coming into use as a motive
power, and will be rapidly extended.

This is a period of transition for the

steam engine in certain service, and if

the locomotive builders and the motive
power officers do not exert themselves in

this direction more in future than they

have in the past few years, in developing
a more economical unit, thoroughly re-

liable, they are going to find themselves
struck by a storm of criticism that they
cannot easily stay. I believe the lan-

guage temperate and the figures conser-

vative which predict that in a few years
the motive power used for city, suburban
and most light branch lines, will have un-
dergone a complete change, and that the

bulk of heavy through passenger and

freight trains will be moved with a con-

sumption of approximately three (3) lbs.

of coal per horse power per hour. The
compound principle a few years ago, as

has been said here to-night, was more
popular than it is at present. Why should

it wane? I think that there is no reason

for it all, the fact being a reflection on
our engineering ability. A locomotive

engine can be built embracing the com-
pound principle, a compound engine, and

it can be built so that it will not break

down on account of the compound fea-

ture; it can make equal regularity of

trips as a corresponding simple engine of

the same size, and when the comparison

is made between the present day com-
pound or simple with the little engines of

fifteen or twenty years ago. it is unfair;

there is no comparison between them at

all.

Just one word about a matter that has

already been referred to by a previous

speaker, and that is, throwing out two of

the tests shown in Mr. De Voy's paper.

I think, as the others have said, that

these tests should be left in. and as fur-

ther evidence on the subject I will quote

from Mr. Manchester's remarks on page

309, Proceedings of the Western Rail-

way Club, of March, 1899, at which time

they were discussing the relative merits

of compound versus simple engines. Re-
ferring to a lot of 25 running on the

C. & C. B. Division, which, I under-

stand, is the same division in question.

Mr. Manchester says: "I have looked up

this question and I find that the engines'

rating on this division is 1,20a tons, but

that the average trains they have been
hauling is 750," which is 60 per cent, of

ihe rating. 40 per cent. less. Therefore,

I don't think it would be right to throw
out the two tests referred to because

they were just a little below the rating.

I believe it was my good friend

Wynne who called me to account a mo-
ment ago. I concede he is right to a

great extent, but I can't fully agree that

the condensing feature deserves all

credit. It is not many years ago that in

the operation of high duty plants, as we
considered them then, for instance, the

milling industry, a large flouring mill, to

produce a barrel of flour it took 57 lbs.

of coal; in fact, it was high as 62 to 65.

with some automatic engines. Introduc-

ing the Corliss type of engine brought it

down to 40 and below. Compounding
the Corliss without any condensing ap-

paratus brought it down still lower, and.

finally, with the condensing arrangement,
it was brought down until a barrel of

flour was produced with a consumption
of 16 lbs. of coal, and this, although con-

sidered remarkable at the time has been

lowered several hundred per cent, in

some of the large mills with compound
condensing engines. Simple non-con-

densing engines, automatic, as a rule con-

sume about 33.8 lbs. of water per horse
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the methods of locating and remedying the same.
250 pages.

COMBUSTION JT^n.
OFCOALandthe 3>»^"
PREVENTION o/ SMOKE
By Wm. M. Barr. Contains over 800 Questions

and their Answers on the Science of Steam
Making.

Price,

AIR. BRAKE

1

CHAR.TS 50"
Showing the Westinghouee Equipment in ten

colore, including freight and passenger engine.
Every railroad man should possess these charts
at this low price.

A c-»-^jal ^'^ ^°y ^^ these boobs sent on

P special request. Any of these book*
Circular sent prepaid on receipt of price.

Agents Warvted at Every
Terminal. Write for o\ir
special terms. Yo\j can
ma..ke equal to a month's
pay selling our books on the
side

TheNormanW.HenleyPnb.Co.

132 Nassau Street, New York, U. S. A.
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RAILROAD
SUPPLIES
Announcement

We have recently or-

ganized a RAILROAD
DEPARTMENT to

take care of our large and

rapidly increasing busi-

ness in Railroad Materials

and Supplies. We are

now making a specialty

of Insulating Materials,

Packings, etc, for this

trade, as follows

:

Smoke Jacks

"Transite" Fireproof Lumber

Asbestos and Magnesia Locomo-

tive Lagging

Vulcabjston Pump Packing

Vulcabeston Gaskets

Vulcabeston Rope Packing

Train Pipe Covering

Kearsarge Gaskets

All grades of Asbestos and Mag-
nesia Pipe Covering

Hair Felt

Keystone Hair Insulator

Asbestos Cements

Retort Cements

Canadax Wick Packings

High Pressure Asbestos Packing

Asbestos Roofing

Portland Sectional Conduit

WRITE NEAREST BRANCH
FOR BOOKLET

.

H.W.JOHNS-MANVILLECO.
Manufacturers of Asbestos and Mag-
nesia Products. Hlectrical Insulating
Materials, " Noark " Fuse Devices,
Electrical Railway Supplies, etc.

NEW YORK ST. LOUIS KANSAS CITY
MILWAUKEE PITT8BUR6 MINNEAPOLIS
CWICAQO CLEVELAND LITTLE ROCK
PHILADELPHIA NEW ORLEANS
BOSTON SAN FRANCISCO
LOS ANQCLES SEATTLE

LONDON

w« mt t mumm tm iM

r-2i'—

1

pur hour. The evaporative ratio of fuel

would be about 4.2 lbs. bituminous coal,

while a non-condensing compound en-

gine of same type will do the same work

on 26 lbs. of water, or a ratio of 2.8, a

gain of 29 per cent., by compounding an

.lutomatic engine. By applying the con-

densing features and triple expansion we

got down to 17 lbs. of water, or a ratio

of 2.1 lbs. of fuel for an automatic en-

gine; or an efficiency of 98.8 per cent,

over single expansion. With Corliss en-

Kincs tlie simple consumes 29 lbs., com-

pound non-con-

densing 24 lbs.;

'in efficiency of

20.83 per cent,

due to compound-
ing. Triple ex-

pansion condens-

ing 142/10 lbs., or

a gain of 104 2/10

per cent, due to

compounding and

condensing.

While it is true

that the condens-

ing feature is a

great factor in the

saving effected, yet it is not wholly

responsible, neither is it any reason

because we can use the condensing fea-

ture on a steamship or in a high duty

plant, that we cannot design, construct

and operate a compound locomotive

producing corresponding economies

without the condensing feature.

ed in the McCord draft gear by a sim-

ple arrangement of cam shaped levers

acting on the spring as the draw bar

moves, the leverage decreasing as the

load applied increases, the final result

being that the capacity of the spring is

increased about twelve times; thus the

gear gives an ultimate resistance of

about 250,000 lbs. when solid.

The best idea of the operation of the

device is obtained by conceiving the

coupler acting against the spring through

a lever, and this connection between the

yi—

T

Cam Lever Draft Gear.

We are able to present illustrations of

a new draft gear, manufactured by Mc-
Cord & Co.. of Chicago. This draft gear

has a very high capacity, which in itself

ruLC^UM E.

DIACRAM SHOWING MOVEMENT OF CAMS.

spring and the lever is so arranged that

as the coupler moves the spring is auto-

matically moved out on the lever until

at the end of the coupler movement the

spring has gained an increased leverage

against the coupler of about twelve to

one. In order to get the device into

compact form for application to cars this

single lever, which we have been mental-

ly picturing, is actually made in the form

of two cam-shaped levers, and the varia-

tion of the leverage is secured by shaping

these levers so that in rocking one up-

on the other the leverage is increased.

Reduced to practice the device is ex-

iiiinniiivpr

1

NEW CAM LEVER DRAW GEAR.

is interesting, but the principle involved

is the striking feature of the device. The

gear is not a friction draft gear, though

friction is, of course, an unavoidable ele-

ment in the operation- of the device; it

is, however, in no way essential to its

operation. The draft gear is designed

on the theory that the way to absorb the

shock of a blow is through an elastic

medium and not by means of friction

producing surfaces. The principle of

clastic resistance to shock is accomplish-

tremely simple, consisting of two malle-

able iron castings forming the casing, a

malleable spring cap, two steel levers, a

cast steel front follower and a spring.

The shoulders on the malleable casings

take the place of a rear follower. The

entire device consists, therefore, of six

castings, one spring and seven rivets.

The relation between the draw bar

travel and resistance to load is worthy of

notice, and it will be seen that plenty

of coupler movement is allowed in order
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to give adequate elasticity to the gear

until the load is increased beyond ordi-

nary service conditions and up to the

maximum draw bar pull of any engine

now built. After this point is reached

the resistance increases very rapidly un-

til the capacity of the gear is exhausted.

The diagram shows the operation of

the cam levers at different points for the

movement of the coupler until the gear

is solid. In the position of the parts

shown by the shaded lines position /,

which is the normal position of the parts

under no load except the one-half inch

initial compression of the spring (equiva-

lent to 2.500 lbs.), the follower plates

are in position most favorable to their

movement; that is, each is in position to

act upon the longer arm of the lever.

Otherwise stated, a load upon the front

follower plate shortens the lever arm

from the point of contact between the

follower plate and the cam fulcrum D.

lengthens the arm between fulcrum D
and the point of contact of the two cams

and shortens the arm between the point

of contact on the inner cam and its ful-

crum E. The arm between fulcrum E
and the point of contact of the inner cam

and the spring cap remains always the

same, the result of this arrangement be-

ing that the load is at all times delivered

at the central point of the spring. Under
tcnsional load the action is, of course,

similar. This action continues up to the

limit of the capacity of the gear, and

because of the rolling contact of the sur-

faces involved, is necessarily continuous

during the continuance of the load and is

transmitted through the spring to the un-

dcrframe without shock.

It will be noticed that the capacity of

the gear as indicated by the lever dia-

gram, disregarding friction, is 200.000

lbs. During some tests the capacity was

shown to be about 250.000 lbs. It thus

appears that the frictiona! element en-

tering into the device under its heaviest

lead is 20 per cent, of its capacity, and

from this point it decreases to a negli-

gible quantity.

with the lirm, then you become better

acquainted and perhaps later on you

may actually be hand-in-glove with

them. They do not wish you to form

an off-hand opinion of their goods;

they want you to put on the gloves and

square up to them and they will try

to be square with you. The catalogue

with the illustrated leaflets shows three

kinds, each in several styles, of wrist

gloves, gauntlets and auto gauntlets.

made from selected tough chrome

tanned leather. You can fire or run an

engine with these gloves, and they save

coal—from getting on your hands. If

you want a sample of the leather write

to the Detroit Leather Specialty Com-
pany, of Detroit, Mich., and ask them

to send you their match receptacle.

This is quite a safe thing to do, and the

catalogue will go with it. The gloves

are called Sargent's, but they would fit

a colonel.

In mediaeval times the throwing

down of a glove was the form in which
a challenge was generally given, and

that is practically what a Detroit con-

cern has done when they state that in

buying their goods you get a bona fide,

tried and tested, copper-clinched bar-

gain. The old-time way to accept the

challeng'e was to pick up the glove; the

modern way would be to get a pair of

these F. P. Sargent gloves and see if

what is said about them is true. The
first thing to do if you do not know
what the gloves are like is to write to

the company and ask for a leather

match safe, made out of the same kind

of stuff that the gloves are. The match
safes are free for the asking, and so is

the catalogue, which is illustrated in

colors. In this way you get in touch

The Electric Properties Company, in-

corporated May 10, under the laws of the

State of New York, with a capital of

six million preferred and six million

common stock, has been organized to

acquire, finance and develop properties,

either whole or in part, especially those

in which electricity plays the principal

part, such as power, electric traction

and electric lighting enterprises and to

invest and deal in and to guarantee the

securities of corporations operating

such properties. It will also conduct

through Westinghouse, Church, Kerr &
Company (all of whose capital stock is

owned by the new company) a general

engineering and construction business.

It may also issue collateral trust bonds

secured by the pledge of securities ac-

quired in the course of business. Mr.

John F. Wallace has been selected as

president of the new corporation, and

two vice-presidents will be elected at

the first meeting of the board of di-

rectors.

The following gentlemen constitute

the directorate, all of whom will be ac-

tively interested in the conduct of the

business of the Electric Properties Com-
pany: Messrs. Charles H. Allen, vice-

president, Morton Trust Company, New
York; Paul D. Cravath, Cravath, Hen-

derson & De Gersdorff, New York; H.

D. Giddings, New York; N. W. Hal-

sey. N. W. Halsey & Company. New
York; George C. Smith, vice-presi-

dent. Security Investment Company,
Pittsburgh; John A. Spoor, president

Union Stock Yard & Transit Com-
pany, and president Chicago Junction

Railway Co., Chicago; Moses Taylor, of

Kean, Van Cortlan t & Co.. New York;

E. G- Tillotson. vice-president, Cleve-

land Trust Company, Cleveland; F. D.

Underwood, president, Erie Railroad.

New York; R. B. Van Cortlandt. Kean.

Van Cortlandt & Co., New York; John

F. Wallace, president. Electric Proper-

GOLD
Car

Heating
and

Lighting

Co,

Manufacturers of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in the Work!

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnished

Main Office, Whitehall Bldg.

17 BATTERY PLACE

NEW YORK
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Homestead
VoLlves

Stratfchtway. Three-way and Pour-way.
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more, Init are worth very much more

than other makes. Yoii try them and see.

Iron Body, Brass Plug, 1^ in., $4.00 net

Homestead Valve Mfg. Co.

homestead", pa. PITTSBURG, PA.

ties Co., New York; Geoige Westing-

house, president, Westinghouse Electric

& Mfg. Co., Pittsburgh. The headquar-

ters of the company will be in New
York.

American Locomotive

Sander Company

13th & Willow Sts., Philadelphia, Pa.

Proprietors and Manufacturers

SANDERSLeach, SaERBtrRNB, Dean,
Houston, "Shb" and CtjRTis

Cylinder Boring Machine.

The Barrett No. 6 Locomotive Cyl-

inder Boring Machine, I)uilt by the

Barrett Machine Tool Co., of Mead-
ville, Pa., is designed for simultane-

ously boring and facing locomotive

cylinders up to 30 ins. in diameter, and

when boring piston valve cylinders it is

provided with a cross-table, so that

alter the cylinder is bored and faced

the boring bar can be withdrawn and

the cylinder moved over by ratchet

lever for boring and facing the piston

valve at same setting.

The bed is 15 ft. S ins. long, widened

portion 72x64 ins. long, 18 ins. high

with platen to]), having eight cross tee

slots and two cross tee slots running

THE ROBERT W. HUNT & CO.

Bureau of Inspection, Tests and Consultation.

1137 THE ROOKERY, CHICAGO.
66 Broadway, New York. Park Building, Pittsburgh.

31 Norfolk House, London, Eng.

Inspection of Steel Kails, Splice Bars, Railroad Care,

Wheels, Axles, etc. Chemical Laboeatoey—Analysis
of Ores, Iron, Steel, Oils, Water, etc. Physical Labo-
ratory—Test of Metals, Drop and Pulling Test of Coup-
era, Draw Bars, etc.

ElBclencT Tests of Boilers, En^^lnes and LocomotlTes.

tight and loose pulley on the counter-

shaft is 16 by 5 ins.

The machine is especially strong and

rigid, and is designed in order to secure

efficiency under modern conditions,

such as high cutting speeds, deep cuts,

coarse feeds with self-hardening steel.

General Foremen's Assn. Exhibits

Adreon & Co., St. Louis, Mo.

—

Adreon-Morse ratchet wrenches, the

Simplicity bell ringer. Back-up valve and

whistle, "Security," Bordo blow-off

valve and swing joints, armored flexible

air hose. Brown's metallic window strip,

models of Fewing's car rcplacer, some
drawings of Dickinson's smokejacks and

steel water tanks. The exhibit was in

charge of Messrs. E. L. Adreon, Jr., E.

W. Hodgkins, J. O, F. Clark and J. W.
Gerhard.

.American Steel Foundries, Chicago.—

Janney coupler, Andrews cast steel

truck, models of cast steel bolsters, vari-

ous examples of steel castings. Simplex

LOCOMOTIVE CYI,INDER BORING MACHINE.

lengthwise. The machine has a con-

tinuous feed travel to boring bar in

either direction of 60 ins., and will bore

and face both ends of a cylinder at

same time, thus producing the maxi-

mum of work in a given time. The
boring bar is 8 ins. in diameter, made
of hammered steel, with taper hole in

end and has a quick travel in either di-

rection by power. The pedestals are

regular 32 in. from top of bed to cen-

ter of boring bar, and the tail pedestal

is adjustable on the bed, by power.

Power is transmitted by the Hindley

type, worm and worm wheel, ratio 85

to I, single left hand thread, affording

a very smooth and even motion to the

boring bar. which is particularly de-

sirable in cylinder boring. The ma-

chine is equipped with a patent quick

change feed box mechanism, having

fourteen different change feeds, any of

which can be called into action almost

instantaneously. The cone pulley has

six steps 45^ ins. wide by 13. 16. 19. 22,

25 and 28 ins. in diameter, with corre-

sponding cone on countershaft. The

brakebeams. bolsters and springs. Davis

cast steel car wheels. Those in charge

were Messrs. J. V. Bell, T. D. Kelly,

T. B. Harris and W. D. Lowry.

Bowser, S. F., & Co.. Fort Wayne,

Ind.—Self-measuring oil tanks and

pumps, oil house equipment and system

of storage. Represented by Messrs. C.

A. Dunkelberg and W. T. Simpson.

Browning Engineering Co., Cleveland.

Ohio.—Views of locomotive cranes

loading freight on cars; coal, ashes and

storage equipment, loading machine

placing logs on cars. Exhibit in charge

of Mr, H. R. Butler.

Burgess. B., Danville, III.—Models of

the Burgess rail anchor for wrecking op-

erations and Schott incline jacks. Rep-

resented by Mr. B. Burgess.

Carborundum Co., Niagara Falls, N.

Y.—Carborundum grinding wheels for

all purposes, oil stones, and all sorts of

sharpening stones, carborundum grains

for polishing and joint grinding, car-

borundum cloth for shop use. Exhibit

in charge of Messrs C. O. Taylor. W.
W. Sanderson and C. C. Schumaker.
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^qrld/s paLJr

St. Louis

FIRST PRIZE FOR

TOOL STEEL
AWARDED TO

Mclnnes Steel Co.

CORRY, PA.

in competition with the best makes in

England and Germany. Also manu-

facturers of all kinds of Tool Steel,

Die Blocks, and Steel Forgings.

Write for Prices and Information

STANDARD MECHANICAL BOOKS

FOR ROAD AND SHOP MEN

BY CHAS. McSHANE

The

Locomotive Up to Date

Price. $2.50

New York and

Westinghouse Air Braises

Price, $1.50

One Tliousand Pointers for

Macliinists and Engineers

Price. $1.50

All books bound in fine cloth

AGENTS WANTED everj'.¥here ; write for

terms and descriptive circulars, will be sent

prepaid to any address upon receipt of price.

GRIFFIN & WINTERS
171 Lbl SsLlle Street. CHICAGO

Chicago Car Heating Co., Chicago,

111.—Sectional parts of apparatus dem-

onstrating vapor and steam heating sys-

tems of car heating, also sectional parts

of hot water heating specialties, safety

valves, combination valves and filling de-

vices. Represented by Mr. E. A.

Schreiber.

Chicago Pneumatic Tool Co., Chicago.

— Duntley air cooled electric drills, pneu-

matic drills, chipping and riveting ham-

mers, air compressors and a full assort-

ment of pneumatic air tools and electric

drills. In charge of Messrs. C. E.

Walker and J. C. Campbell.

Colcord Railroad Machinery Co., St.

Louis. Mo.—Lodge and Shipley machine

tools, Western Tool & Mfg. Co.'s Cham-

pion tool, Usona milling cutters, Rein-

aenweber tube expanders, hacksaw

blades. Exhibit in charge of Messrs.

J. H. Bentzen and A. R. Maness.

Columbus Pneumatic Tool Co., Co-

lumbus, Ohio.—Dunlap drills, U. & W.
drills. Ulrich tube expander. Repre-

sented by Messrs. W. C. Kalb and Ed-

ward McArdle.
Commonwealth Steel Co., St. Louis,

Mo.—Thermit for various welding pur-

poses, and samples of welded metal.

Thermit outfit ready for welding loco-

motive frames in place. Model of loco-

motive with driving wheels counterbal-

anced after the Davis system. Davis lo-

comotive wheel machine for testing

counterbalances of driving wheels, mod-

el of transom draft gear, showing

coupler attached to body bolster by cast

steel extension piece. Represented by

Messrs. Clarence H. Howard, H. M.

Pflager. A. T. Morey and A. R. Thomas.

Davis Expansion Boring Tool Co., St.

Louis. Mo.—Expansion boring tools for

car wheel boring and general locomo-

tive work. Represented by Mr. E. E.

Davis.

Flannery Bolt Co.. Pittsburgh. Pa.—
Samples of the Tate flexible staybolt as

used in locomotive and other boilers.

Exhibit in charge of Messrs. J. R. Flan-

nery, T. R. Davis and W. M. Wilson.

Franklin Railway Supply Co., Frank-

lin, Pa.—Locomotive driving box lubri-

cator, McLaughlin's flexible joint and

lock nut. Represented by Messrs. A.

G. Elvin and W. D. Hurley.

Garlock Packing Co., Palmyra, N. Y.

—New locomotive piston packing, all

pump and throttle packings, packings for

general shop purposes. Exhibit in

charge of Mr. John N. Todd, the com-

pany's manager at St. Louis, and Messrs.

F. A. Ebert, J. P. Landreth and H. P.

Thursby.

Hannold Hose Coupling Mfg. Co.,

Mexico, Mo.—Gravity coupling for loco-

motive and railroad shop work. Rep-
resented by Messrs. E. J. Hannold and

Frank Coatsworth.

Independent Pneumatic Tool Co., Chi-

cago.—Thor pneumatic piston drills.

Locomotive
Blow-Off Plug Valves

Klg. 9.

All Brass, extra heavy, with Cased Plug.
For 250 lbs. pressure.

Made with Draining Plug to prevent
freezing.

Locomotive

Gauge

Cocks
For High Pressure

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight
under the most ex-
acting conditions.
Shanks Threaded
to specifications

Fig 23, with Wheel. for Locomotives.

Swing-Joints and
Pipe Attachment

Fig 33-

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for
Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA. PA.
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One Year and

Eleven Months'
SERVICE

WITHOUT RKI'ACKINt;, ON

HIGH-PRESSIRE LOCOMOTIVES

Style 300 TV.

A throttle failure is an absolute im-

possibility where Crandall's Throt-

tle Valve packing is used.

ir WILL NOT BLOW OUT

Crandail Packing Co.
FACTORY AND GENERAL OFFICE

PALMYRA. - NEW YORK

Tlior wood borers, pneumat c chipping

and calking hammers, Thor long stroke

riveting hammers and various pneumatic

appliances. Represented by Messrs. J.

U. Hurley and Geo. A. Gallinger.

Ingcrsoll-Kand Co., New York.

—

Haescler and also Imperial pneumatic

tools, breast drills, riveters, chippers

and reamers, sectional views of chipping

hammer and Imperial motor air drill.

Exhibit in charge of Messrs. A. A. Bon-

sack, S. L. Hills, J. E. Campbell and E.

A. Sageman.

Thompson, C. A., St. Louis, Mo.

—

Representing the Chicago Pneumatic

Tool Co., the Pratt & Whitney Co. and

tlic Shelby Steel Tube Co. The exhibit

comprised Acme pneumatic sledge, pneu-

matic drills and hammers, Duntlcy air

cooled electric drills, a Chicago pneu-

matic painting machine, Pratt & Whit-

ney small machine tools. In charge of

.Messrs. C. A. Thompson, Ira Kegler and

.\. E. Conrow.

Republic Railway Appliance Co., St.

Louis, Mo.—Models of Republic friction

draft gear, Hutchins metal and plastic

car roofs, samples of Spear & Miller in-

sert brake shoes, North Birmingham

turnbuckles, Jones positive nut locks,

Republic front end enamel, Zephon boil-

er compound, Yankee wrench jaws. Rep-

resented by Messrs. E. S. Marshall, O.

G. Mueller and H. T. Curd.

Ryerson, J. T., & Son, Chicago, III.

—

Working models of the Ryerson flue

cleaning machine and the Morrison cor-

rugated furnace boiler. Exhibit in

charge of Messrs. J. T. Corbett and H.

A. Ferguson.

New York

136 Liberty St.

BRANCHES

Chicago

52 West Washington .St.

Cleveland

9 So. Water St.

Patents.
QEO. P. WHITTLESEY

MrtILL BUILDINO WASHINQTON, D. C.

Terms Reasonable. Pamphlet Seat

Compound Locomotives

By Fred H. Colvin, M.E. Tells every-
thing an engineer needs to know about
all kinds of American compound locomo-
tives. $1.00.

ANGLS SINCUIR COMPANY
136 Liberty Street New York

Tate Flexible

Staybolt

Break-Down Men Broken Up.

A curious state of aflfairs was reveal-

ed in a press dispatch from one of the

middle States, a short time ago. It

seems that a railway company out

there adopted the monthly appropria-

tion plan for shop operation and when
the money ran out the shop was shut

down and the men were sent home.

This happened several times toward
the end of various months and the men
then found themselves with a few days

of enforced idleness on their hands,

when they were otherwise ready and
willing to work and when, like many
other people in the world, they felt

that they needed the money.
During one of these monthly appro-

pi iation breathing spells, something
ran oflf or smashed up on the main line

and a hurried call for the wrecking
train was sent in. Call boys, stenog-

raphers and clerks were dispatched in

all directions to gather together the

break-down gang. The men, however,

while sympathizing keenly with the

straightened financial circumstances in

which the corporation found them-
selves, yet with great delicacy of feel-

ing, steadfastly refused to compel the

Holds firebox sheets securely

together, and accommodates

itself to the unequal expan-

sion of the plates.

FLANNERY BOLT
COMPANY

PITTSBURG, PA., I. S. A.

Suite 308, Frick BIdg.

B. B. D. STAFFORD, - - Qeneral Manager

Write us for Reference Book
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WASHBURN COMPANY
Minneapolis, Minn.

Automatic couplers for freight,

engine and passenger service.

Draft riggings and buffer attach-

ments for freight, and passenger

cars.

Special couplers fornarrow gauge
'and plantation service a specialty.

Steel castings of all descriptions.

DWEGa

The Twentieth

Century

Master Mechanic
Won't use Solid Mandrels.

Cost too much, take up too

much room and don't give

satisfaction.

Nicholson

Expanding Mandrels

Taise everything from 1 to 7

inch holes. Take up little

room — always ready and

you can buy four sets for

the cost of one of the solid

kind

Are You Using Them?
Catalogue tells you
more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.

company to incur further monetary ob-

ligations by accepting their services,

while the treasury was acknowledged

to be short of cash. When the appro-

priation became due, on the first of the

month, the whistle blew blithly again

and the broken-up break-down gang

were ready to wreck once more.

This illusiriitiiiti shows Uif toriu of causliiiclion of trie

DART PATENT UNION

Zephon.

Zephon Boiler Compound is compara-

tively a new product in the chemical

and commercial world, having been on

the market only a little over a year. By
removing scale, and thereby in-

creasing the heating capacity of boilers,

this compound has in numerous in-

stances reduced Ihe coal consumption

very considerably, and at the same time

increased the life of the flues.

This compound does not contain any

acid or other ingredients in any way
harmful or injurious to the flues, crown

sheets or boiler plates; in fact, it is said

not to be even harmful to the delicate

lining of the human stomach.

The Zephon Chemical Compound
Company do not claim to have a pana-

cea for all the ills that may aflfect boil-

ers. They analyze the water used or

the scale formed, and regulate the com-

position of their product accordingly.

In localities where the water has a

tendency to foam, this compound is

adapted to "quieting the troubled

waters."

To any one troubled with scale the

company will send a sample of their

compound, and also a demonstrator to

show how to use it. Write direct for

information, sample and man, if you

desire to make a trial.

Nerve.

A lady and gentleman were walking

along the street together, when the gen-

tleman said: "Do you see that man on

the other side of the way? He is a

brave fellow." "Indeed," she replied,

"how do you know?" "I have seen that

man," said he, "keep quite cool and col-

lected under very trying circumstances,

and when everything about him was

pretty hot." "You amaze me!" said she.

"Yes," he continued, "that man can ac-

tually whistle at danger, think of that!"

"Oh my." she said, with feminine ad-

miration in her voice, "how fine, how
noble; who is he? What is he?" "Yes,

he's all right; he's a locomotive engi-

neer."

Pipe Covering Contracts.

The H. W. Johns-Manville Company,

through their Philadelphia branch, have

recently completed two contracts for the

installation of their various pipe cover-

ings in the plants of two hotels in At-

lantic City, N. J., The Marlborough-

Blenheim and The Denis. In the plant

of the former all of the hot, salt and

lOvery feature of tiaistruction n'presents the best
points to iuBure stability and durability. The malleable
iron pipe euds and uuts, iu uombluatiou with bronze
metal seats, are as near perfection as is possible to ap-
proach, and the sales to date indicate the public ap-
proval. There are none so good. For sale by all the
principal jobbers in United Stiites, Canada and Europe.

E. M. Dart Mfg. Co., Providence, R. I.

FAIRBANKS CO., 8.\LES AUKNTS.

Directory of Railways

OF THE World
The Universal Directory of Rail-

way Officials, published in Lon-

don, contains a list of the entire

railroads of the world, with physi-

cal particulars and names of all

officials.

Send Your Order Now
for the 1906 edition.

Prrice $5.00 Prepaid

A. TENTON WALKER.
Sole Representative for U. S.

143 Liberty Street NEW YORK

A Practically
Perfect
Portable
Pneumatic PINCH

Stop moving your heavy work
to the machine. One Man
bnngs this tool to the work

I punches it besides.

SAVES
TIME

LABOR
SPACE

Leading
concerns in
all parts of
the country
use this
Punch.

Built in 5

Standard
Sizes.

Special
machines
built to

order.
Write for
Catalogue
C.

F. F. SLOCOMB & CO.
WILIVIINOTON, DEL.

Builders
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THE UNION
SWITCH &

SIGNAL CO.

Consulting and Manufacturing

Signal Engineers

Automatic Block Signals— Electric

and Electro-Pneumatic

Interlocking—Electric, Electro-Pneu-

matic and Mechanical

Electric Train Staff Apparatus

GENERAL OFFICES AND WORKS AT

SWISSVALE, PA.

BISTRICT OFFICES:

New York: 143 Liberty Street

Chicago : Honadnock Block

St. Louis : Frisco Building

ircsli water pipes are covered with their

"J-M" moulded, and all steam pipes with

their well-known "J-M" 85 per cent,

magnesia covering. In The Denis, the

entire heating system is covered with

"J-M" 3-ply asbestos air-cell covering,

and high pressure work with 85 per cent,

magnesia. These coverings are only a

ftw of the many standard coverings man-

ufactured by this company, which have

recently got out a very neat and attrac-

tive booklet, entitled "Pipe and Boiler

Insulation," in which these materials are

fully illustrated and described. A copy

will be sent to those who are interested

enough to write direct to the company.

Those who go to the M. M. and the

M. C. B. conventions will, if they wish,

have a chance to look at the pipe cov-

erings in the hotels referred to.

QUINCY,
MANCHESTER,
SARGENT

CO.
(Q & C COMP.INY.

Succeeding^ Railway Appliances Co.,
(Pedrick & Aver Co.

SOLE SALE AGENT

ELASTIC NIT OR BOLT CO.

Old Colony Bulldintf

CHICAGO
114 Liberty Street
NEW YORK

1 Plainfield, N. J.

Factories-^ Chicago Heights. III.

I Milwaukee. Wis.

Manufacturers of

Railway Machinery

and Appliances

PATENTS
Our Hand Book on Patents. Trad^Marks,

etc.. sent free. Patents procured through
Munn & Co. receive froe notice in the

Scientific Amekican
MUIOJ" & CO., 361 Broadway, N. Y.
Branch Office: 625 F St.,Wa6liinston, D.C.

In the event of Congress making

owners of refrigerator cars become

amenable to the interstate commerce
law as common carriers, the business

of the private lines is likely to become

less profitable. This condition would

probably make them more willing to

sell out to the railroads than they were

some months ago when such a plan

was under consideration. A new ad-

justment of their relations with the

railroads is becoming imperative.

I

ALDON
CAR and ENGINE

R.epl^ccers

Sure, Safe and Quick derailing.

A Wedge Without Moveable Parts.

Slope so as to Clear Brakes or

Sand Pipes. Rights and Lefts

—

Steel or Malleable Iron •.

e^ ALDON COMPANY
1103 Moriadnock Block
CHICAGO. ILL.

Among the many sufferers by the

San Francisco earthquake and fire were

the Berger-Carter Company, the Pacific

Coast agents of the Falls Hollow Stay-

bolt Company, of Cuyahoga Falls, O.

The Berger-Carter Co. were formerly

located at 34-40 Beale street, San Fran-

cisco; they have now opened a tem-

porary office at Third and Washington

streets. Oakland, Cal., and are carrying

on their business on a larger scale than

ever and have a new and extensive

stock. They have shown ability and

enterprise under trying circumstances

and deserve success.

SKAT
Unexcelled

FOR

Taking Smut and Grease

Off Railroad Men

Best Hand Soap Known

SKAT MFG. COMPANY
791 Park Street, Hartford, Conn.

Do You Know It?

At a recently held meeting of the New
York Railroad Club, Mr. G. W. Wildin.

mechanical superintendent of the Erie,

in speaking of the style of roundhouses

in use some years ago and still found

on some railroads, said that a round-

house was a circular structure with a

questionable roof, a good deal of wall

and ne.xt to no light. The applause

which followed this definition was long

and fervent and seemed to come from

men who had at one time worked in

that kind of building.

Flexible Spout

Vertically in straight

line. Also laterally.

The latest improve-
ment to

Poage Water
Columns

Sportsmen and tourists will be inter-

ested in two pamphlets just issued by the

passenger department, Denver & Rio

Grande Railroad. One is a bulletin giv-

ing particulars regarding the Colorado

and Utah fishing resorts, and the other

American Valve and Meter Company

CINCINNATI, OHIO

—SEND FOR CATALOGUE—
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Locomotives Frei&h^ndil^s^ffl^r^^rs
All cqulpinervt rebuilt In our Chicago shops, and at Scranton. Pa.. In the new "Lackawanna" Shops

All Kinds of Cars and Engines Ready for Immediate Delivery
RELEASED BY TRUNK LINES

1000-60,000 LBS. CAPACITY REBUILT FLATS AND GONDOLAS
2000-SO.OOO LBS. CAPACITY FLATS, BOX AND GONDOLAS
COACHES, COAIBINATION AND BAGaAGE CARS

FOREIGN SHIPMENTS HAVE PROPER CARE OF
EXPERIENCED STAFF

Cable Address

"FITZLUTH"

55 AND 70 TONS CONSOLIDATIONS
45 AND 50 •• lO-WHEELERS
40 TO 55 •• MOGULS
45 TO SO " PASSENGERS
SWITCHERS, FORNEYS AND SHAY ENGINES

FITZ-HUGH||UirHER rO..Monadftbck Block r^
I I * I BROADWAY I CHtKllGAt; eLDG.V-^ SO ST FRANCIS XaVI EB ST: ..l.-%»)>?g!#tO:-i(e:)i.bG.
I TjeIW^V^RK. »« ST I_OUIS^ MONTREAL:. CAN. ^^iSANPRANClSCO

a list of hotels and the various kinds of

accommodations obtainable at different

points in tlie Rocky mountain region.

The William C. Baker car heating busi-

ness has been reorganized and it is now

conducted under the name of the Will-

iam C. Baker Heating and Supply Com-

pany, of 143 Liberty street. New York.

The officers of the new company are:

President and treasurer, L. Baker An-

drews-Vaux; J. G. Gadsen. general man-

ager, and M. A. Dean, secretary.

Those of our friends who attend the

railroad conventions at Atlantic City this

month may not be aware of the difficul-

ties encountered or the obstacles over-

come by the early projectors and build-

ers of one of the railroads to that charm-

ing seaside resort. The following, taken

from the Toronto News, may help to

throw some light on at least one of

the hardships which our modern method

of steam locomotion very nearly brought

upon the agricultural interests of that

section of the country. It is stated that

some years ago, when the route of a

railroad to Atlantic City was being sur-

veyed and the men were driving stakes

through the premises of an old farmer,

he addressed the leader of the gang as

follows: "Layin' out another railroad?"

"Surveying for one," was the reply.

"Coin* threw my barn?" "Don't see how

we can avoid it." "Wall, now, mister,"

said the worthy farmer, "I calkerlate I've

got sumthin' tew say 'bout that. I want

you tew understand that I've got sum-

thin' else tew dew besides runnin' out tew

open and shet them doors every time

a train wants to go through."

tliis machine at work. Owing to its

weight the machine will not be shown

on the steel pier. The company have

built a special booth, two minutes' walk

south from the Pennsylvania Station on

New York avenue, near Atlantic ave-

nue, where all visitors are cordially in-

vited to witness a demonstration of the

powers of the machine.

President F. D. Underwood o£ the

Erie recently appointed Mr. Angus

Sinclair, ed'tor of Railway and Loco-

motive Engineering, to the position of

Inspector of Technical Education for

the Erie Railroad. The appointment

dates from June ist. Mr. Sinclair will,

in the near future, travel over that road,

and will report to the president on this

important matter.

During the Master Car Builders' and

Master Mechanics' Conventions to be

held at Atlanta City. June 13-20, the

Niles-Bement-Pound Co. will have on

exhibition and in full operation one of

their extra heavy 90-inch driving wheel

chucking lathes. This will afford an ex-

ceptionally good opportunity to observe

The D., L. & W. are having calls for

their annual souvenir book, "Mountain

and Lake Resorts." The book is beauti-

fully illustrated and is filled with infor-

mation for those who are planning a

summer vacation. The book opens with

an entertaining story appropriate to the

seasons. Copies can be had upon ap-

plication to the company.

The Illinois Central Railroad are ma-

king improvements in their terminals at

East St. Louis. Among them is a round-

house of sixteen pits, a turntable, oil-

houses, ash pits and ice storehouses,

costing, it is said, about $50,000. St.

Louis is now one of the important points

of the Illinois Central, and practically all

the freight and passenger business of the

Missouri district now goes through

there.

The Susquehanna & New York Rail-

road is progressing rapidly with the

revision of its line between Ellenton

and Short Run. Eight miles of new

road will be built and laid with 80-lb.

rail, the standard of the company. This

work is being done to reduce the pres-

ent grade in order to handle the heavy

and increasing traffic.

METAL
PRESERVATIVE

PAINTS

AND PRIMER
for locomotives, boilers, stacks,

front-ends, gearing, frame-
work, metal roofs, etc.

Tell us your needs.

Metal preservative paints
have been our specialty for 22

years.

Paints for all conditions.

STANDARD PAINT CO.
Sole M.inufactinerB

100 William St., New York
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Engulfing a Waterfall.

There are two bridges near the city of

St. John, in the Canadian Province of

New Brunswick, from which a spectator

may, twice in the day, behold the curious

spectacle of a waterfall literally drowned

out and engulfed, and at such a time he

136 Liberty Street. New YorK. July. 1906

wagon road to the city, at a height of

about 100 ft. above low water mark.

The other is a railway bridge of the

cantilever type, which was completed in

1885, and is on the line of the Canadian

Pacific Railway. This bridge is, with its

approaches. 2,260 ft. long, and the river

No. 7

Railway, with Minto, N. B., the princi-

pal town in the fast developing coal

fields of Central New Brunswick.

The city of St. John is situated about

half way up the Bay of Fundy, which is

an arm of the sea lying between New
Brunswick and Nova Scotia. The tides

R.\II,WAY AND ROAD BRIDGES OVER THE ST. JOHN RIVER, NEW BRtJNSWICK, CANADA.

might see part of the water which had

previously tumbled over the cataract

flow steadily back over the rocky ledge

and into the gorge through which it had

passed on its way to the fall.

The structures shown in our frontis-

piece illustration, soan the mouth of the

St. John river, and one of them is a

suspension bridge which carries the

span is 825 ft. in length. The view we
give shows both of these bridges, and it

is taken from a pamphlet issued by the

New Brunswick Coal & Railway, which

is operated in that province by a gov-

ernment commission, with Mr. W. C.

Hunter as manager. The railway here

referred to is a short one, connecting

Norton, N. B., on the Intercolonial

in this bay are probably the most re-

markable in the world, and it is due to

the great volume of the tidal inflow that

the fall on the St John river is daily

blotted out, and what may be called a

natural canal lock is formed in the har-

bor twice in the twenty-four hours.

All rivers which empty into the ocean

are more or less affected by the daily
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ebb and tlow oi the tides, and from the

earliest times, navigators have had to

reckon with these great ocean move-

ments. Tide action is necessarily great-

est at the mouth of a river, while its

effect diminishes gradually as the s.tream

is traversed towards its source. There

is always somewhere, on such a river, a

point at which the upward flow of the

tide ceases to be felt. A good example

of this is afforded by the town of Ted-

dington, about 19 miles above London.

BUILDING THE JETTY AT BANDON, ORE.
TIOE COMING IN.

on the river Thames. At Teddington

the influence of the tide, flowing in from

the Nore, becomes practically unappre-

ciable, and the name of the place is said

to be derived from that fact. It is in

reality the "tide-ending town," and the

corruption of these words gives us the

modern name of this picturesque Middle-

sex hamlet.

The tides on the Bay of Fundy are

affected by the contour of the coast and

by the character of the bed or floor of

the bay. The bay itself is an estuary

about 140 miles long, having an extreniL-

width of about 45 miles. The contour of

the coast lines makes it a gradually nar-

rowing channel. The friction of the

water along the indented shore line

tends to retard the tidal wave and to

concentrate it in the center. The inflow-

ing waters fill all the little bays and

raise their levels, and as the tide rushes

in, the weight of the water in all these

bays exerts a pressure, if one may so

say, upon the main body of water, in

the center of the channel, and as the

water cannot recede in the direction of

the Atlantic, the over full bays augment
the volume and increase the velocity of

the water as it moves toward the head

of the narrowing and comparatively

shallow channel. The action of the

Gulf Stream also exerts a powerful in-

fluence on the volume of water whicli

enters the Bay of Fundy. During the

winter months, the Gulf Stream, flowing

up from the southwest, is more or less

deflected away from the land by the cold

current edging along down from the

Arctic regions, but from March to Sep-

tember the warm waters preponderate,

and. flowing more closely along the coast

line, are thus able to assist the tidal

wave as it passes along Nova Scotia

and turns the corner round Cape Sable

and up into the Bay of Fundy.

The tide at the entrance to the bay

is about 9 ft. deep. This increases to

about 28 or 30 -ft. in the neighborhood

of St. John, and reaches a height of

something Over 60 ft. at the highest or

what are called the spring tides, in the

narrow terminal extremity known as the

Bay of Chignecto. The falls at the

mouth of the St. John river, to which we
have alluded, are about 17 or 20 ft.

Iiigh. and the average high water tide

rises 6 or 8. ft. above the general level

of the water in the natural gorge above

the fall. Thus it is that twice in the

twenty-four hours, for a period of about

three-quarters of an hour, ships of mod-
erate tonnage can pass over the com-

pletely submerged fall and up the river,

which is regularly navigable to Frederic-

Ion, a distance of about 88 miles from

St. John.

The high tide in the Bay of Chignecto

being, as we have said, about 60 ft., is

all the more wonderful from the fact

that at the other side of the isthmus,

connecting New Brunswick with Nova
Scotia, a distance of 14 miles, the waters

of Bay Verte only experience a tidal

fluctuation of about 4 or 5 ft. The im-

petuous rush of water, as it sweeps up

the Bay of Chignecto, enters the mouth
of the shallow Petiticodiac river and gives

rise to a tidal wave which follows the

windings of that stream and passes up

licyond Moncton. where are located the

headquarters and the principal shops of

the Intercoloni:iI Railway.

accurately calculated and notices are

daily posted in the hotels at Moncton,
giving the hour and minute of its arrival,

for the benefit of travelers and sight-

seers who desire to look at the wall of

water, perhaps a foot in depth, rush up

against the river current and all at once

alter the level and the direction of the

flow.

An interesting comparison between

the power of steam and that of the tide

was once made by Lord Kelvin. It was
quoted by Sir Robert Ball in a lecture

before the London Institution in 1889.

He said: "Suppose an estuary could be

found which had an area of forty acres;

then, if a wall could be thrown across

the mouth so that the tide could be im-

I)ounded, the total amount of power that

could be yielded by a water-wheel work-

ed by the incessant influx and efflux of

the tide would be equal to that yielded

by a one hundred H. P. engine, running

continuously from one end of the year

to the other."

There was a curious railway service in

England some years ago on the South

Eastern between London and Folke-

stone. It was called the Tidal Train,

and left the metropolis about SI minutes

later each day than its time of depar-

ture on the day previous. This arrange-

ment was made so that the train would
connect with the steamer leaving Folke-

stone for Bologne, as the departure of

the packet was always dependent upon
the tide. The time of this train was
carefully tabulated and duly advertised,

and though it was an important regular

passenger train, it never ran over the

TIDE OUT ON THE BEACH NEAR ROCKLAND, ME.

This tidal wave is called "Eager," but

more generally the "Bore." Some au-

tliorities believe the latter word to be

derived from the Icelandic "Bara," a bil-

low raised by the wind. The passage of

the bore up the river follows some hours

after the high tide has engulfed the falls

of St. John and heaped up the waters in

Chignecto hay, but the time has been

road on the same schedule two days in

succession.

The natural wonders which we have

here briefly alluded to have been in ex-

istence for ages, and thousands of people

have seen them and have taken advan-

tage of their operation, chiefly through

the instrumentality of that noble work
of man, the railway. The regularity of
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recurrence which marks the display of

natural phenomena carries with it a sub-

hmity which has appealed to the human
mind in all a^es. In the regular move-
ments (if our trains we endeavor, as it

manner in whicli failures are reported

and the methods by which the higher

officials handle the statistics based there-

on. .Attention was especially called to

the iiiipDrlance of shopping engines at

age oi parts. In conclusion, attention

was called to the extremely satisfactory

records which many roads are now en-

joying witli reference to engine failures.

A good record being regarded as one
which permits a mileage of 10,000 miles

per failure, while some roads are to-day

operating with less than one failure to

15,000 miles.

THE • UORK" ON THE PETITICODIAC RIVER, MONCTON, N.

were, to simulate the orderly processes

of nature which are dependent upon the

operation of physical .laws, and these are

not subject to the will of man. In the

rhythmic ebb and fiow of the tides, and

by the effects which they produce upon
us all, and our activities and our love of

travel, we are irresistibly reminded of

the words spoken with authority long

ago, which say, "While the earth re-

maineth, seed time and harvest, and cold

and heat, and summer and winter, and

day and night shall not cease."

Engine Failures.

Mr. M. K. Barnum, assistant to the

second vice-president of the C, B. & Q.
Railw-ay, recently addressed the engi-

neering students of Purdue University.

His subject was "Engine Failures." The
importance of 'the subject was empha-
sized by a statement to the effect that

the proportion of engine faihires to mile-

age is, to some extent, an indication of

good or poor management, though the

possibility of an epidemic of failure un-

der the best of management was admit-

ted. A broad definition coimts as a fail-

ure "any delay of any account whatever,

chargeable to engines." Another and a

much narrower one is a delay of more
than five minutes to a passenger train,

or of more than ten minutes to a freight

train at any one point due to broken, de-

fective, or lost parts of machinery, hot

bearings or leaky boilers. A generally

accepted definition which lies between
these limits makes a failure any defect

in an engine or its mechanical operation

which causes it to lose time or make
stops which would otherwise be unneces-
sary.

The speaker discussed the effect of en-

gine failures upon the cost of operation,

loss of busirjess and the movement of

traffic; he then analyzed the causes lead-

ing to such failures and described the

proper intervals, large engines in freight

service requiring to be shopped after

running from 45,000 to 60,000 miles, while

smaller engines in lighter service fre-

quently run for 75,000 to 125,000 miles

between shopping.

In his discussion of details it was

shown that technical failures of engines

were often failures of men, the apparatus

being in satisfactory condition but de-

lays occurring through inattention or

faults on the part of the crew. He said

also that the reverse conditions some-

times existed, that through prompt and

wise action on the p.irt

of the engineer, a techni-

cal failure may be actu-

ally avoided. Failure of

the first class occurred

when an engineer
brought his engine back

to the roundhouse be-

cause of an alleged fail-

ure of injectors, whereas,

in fact, the injectors were

in working order but

were not properly
handled. This, he said,

while recorded as an

engine failure, was really

the failure of a man.

As an illustration ..f

the manner in which a

technical failure may
sometimes be avoided, a

case was cited where an

engine within four miles

of a terminal broke its

piston rod; the cylinder

head, piston and rod all being blown
clear of the engine. The engineer,

knowing that all harm had been
cone which could be done, held

Lis throttle open and got into the

terminal on time. thus avoiding a

technical failure, notwithstanding the fact

that there was actual and serious break-

Cause of Leaky Flues.

The cause of leaky flues was discussed

at the General Foremen's Convention at

St. Louis by Mr. Charles Paske-
sen. general foreman of the El Paso &
.South Western, at Alamogordo, N. M.,

in a short paper which we here repro-

duce. He said:

In regard to cause of leaky flues, I will

say that in the first place, if the engine

comes in the roundhouse the steam is

blown down, boiler makers rush into the

fire box and start to calk while flue

sheet is still hot; the boiler is washed
out with cold water, and refilled; all is

done in a hurry because engines are

ordered out within a few hours' notice.

Such work brings bad results. I think

the best way is that boiler be washed
out with warm water and refilled with

warm water, and first class workmanship
be done. If this method be followed, we
would have less leaky flues.

In the second place, it often happens
that while engine is in service the reg-

ulation of both water and fire is not

attended to. One crew while in service

"WHEN THE ICE LEAVES THE L.AKE."
(Courtesy of the Boston & Maine Messenger)

will have leaky flues, while another crew
on the same engine will have no trouble

whatever.

There is another cause of leak)- flues

—

the use of alkali water. This gives us

lots of trouble here in the West. To
avoid this here we wash out boiler fre-

quently so as to keep the boiler free
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from scale. In the past three years we

have reduced our boiler failures 7° Per

cent. Our company has installed several

water softening plants along the line,

which helps the boilers a great deal.

We have a number of consolidation

engines with 366 flues 15 ft. i in.

long, and 2 ins. in diameter. These

engines have been in service for the

past eighteen months, and have been

given good attention in the roundhouse

as well as while in service. Will say

that our average flue sheet only lasts

from ten to twelve months.
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British Notes and News.

BY A. F. SINCLAIR.

THIRD-CLASS SLEEPERS.

There is a movement on foot in Great

Britain in favor of sleeping accommoda-

tion for third-class passengers. In this

country of class rule, it is nothing unu-

sual, especially in the South of England,

to see trains run with enough first-class

compartments to give one to each pas-

-MID QUIET SCENES OF WILDWOOD"
(Courtesy of the Boston & Maine Messenger)

senger, while the third-class cars are

overcrowded. The first-class passenger

gets all the consideration, and the third-

class man finds the dividends. That has

been the rule, and in the matter of

sleeping accommodation it has held. For

instance, traveling between London and

Glasgow, distance 405 miles, a first-class

passenger on payment of a dollar and a

quarter, can turn into bed at 10 o'clock,

or any time up till the time of pulling

out at 11.50 P. M., but the third-class

passenger can only sit in the corner of

a seat, and will consider himself fortu-

nate if no one takes the other corner so

that he can get a stretch-out. It is un-

comfortable, but better than the Amer-

ican non-sleeper cars, because the seat

is long enough to permit an ordinary or

a tall man to lie stretched. However, the

compartments with two seats usually

have more than two passengers, but very

seldom more than four, and it has been

pointed out that if properly constructed,

the ordinary third-class corridor com-

partment could be made so as to let four

sleep comfortably, and the cost could

easily be recovered by means of a like

charge to that paid by the first-class

passengers, which many travelers would

pay cheerfully. We are progressing.

GOOD BUSINESS IN IRELAND.

A railway company in the northeast

of Ireland have adopted an ingenious

system of extending their passenger busi-

ness which has something of an Amer-

ican appearance, and may not be new

to the readers of this paper, but which

is certainly a good deal of a novelty in

ihe British Isles. On the shores of Bel-

fast Loch, an arm of the sea, there are

many fine sites suitable for the erection

of such houses as would be occupied by

Belfast business men. To encourage

building the railway company issue free

tickets to Belfast for ten years to the

occupants of houses built within one mile

of any station on their road from Bel-

fast to Lame, a distance of about 20

miles. This looks a little queer on the

face of it, but as the tickets are only

issued to people in business

in Belfast, the tickets per

house being strictly limited, it

follows that all other mem-

bers of a family have to pay

their way when they travel,

and the result is that the

company are already reaping

an advantage which will be

enormously augmented as the

free tickets reach their dates

of expiry.

"change FOR KHARTOUM."

When, on July n. 1882, the

British fleet bombarded Alex-

andria, Egypt was a wreck

and the Soudan—a fertile and

smiling region—the haunt of

savages. To-day, Egypt is a

peaceful, prosperous country in which

life and property are as safe_^ as in

most countries in Europe, and the

Soudan is on the point of blos-

soming out as a great agricultural coun-

try. Savagery has been suppressed and

industry protected, so that where twenty

years ago and less no one's life—white

or black—was safe, the European tour-

ist now goes for his health. This great

change has been effected by means of

two admirable agencies—British foreign

office administration and railways.

These reflections have been inspired by

an intimation which has come_ to hand

that a new railway 32 miles in length

has been opened to Khartoum, the capi-

tal of the Soudan, and will shorten the

journey to the sea by about 900 miles.

This new railway has its outlet at Sua-

kin on the Red Sea, whence it goes in

a northerly direction over a plateau

some 3,000 ft. above sea level, then south-

west till it joins the Khartoum-Wady

Haifa line. The distance in a straight

line from Khartoum to Alexandria on

the Mediterranean is about i,loo miles,

and it is a bit over 1,200 miles by the

usual route. While the railway from

Alexandria is being extended rapidly

southward, the missionaries of com-

merce in the south are also hard at work

building the railway northward. The

distance from Cape Town to Alexandria

is in a straight line about 4.700 miles,

so that any railway between the two

points would reach well on for 6,000

miles in length. Of that distance about

2,000 miles of road is now in use, but it

will take soine little time to connect up

the two sections.

workmen's trains.

I am not acquainted with the condi-

tions under which workmen's trains are
.

run in other countries, but I question

whether they are cheaper anywhere than

in Britain. Indeed, the rates charged

in many cases are so low as to suggest

that if they can be run at a profit there

must be a wide margin on ordinary fares

which might be curtailed with advantage

to the public and to the railway com-

panies. There are two services run-

ning out of Glasgow which illustrate the

case very clearly. A good many years ago

the Singer Sewing Machine Company

finding themselves hampered in Bridge-

ton, Glasgow, erected works SVz miles

out' of the city and about 10 miles from

Bridgeton. Since then trains have been

running morning and evening with the

work people, thousands in number, and

the return fare is two pence, or four

cents, for about 22 miles, the train start-

ing a mile beyond the old works. Re-

cently a large motor car manufacturing

concern finding themselves in the same

quandary as the Singer Co. and in the

same district, moved double the distance

in the same direction, and the fare is also

double, that is to say, eight cents for

over forty miles. The ordinary return

fares are 16 cents and 40 cents, respect-

ively.

the leitner-lucas lighting system.

Electric lighting for railway trains

presents some advantages over any oth-

er, the most important being perhaps the

immunity from fire in case of accident.

There have, however, been many ob-

stacles in the way of securing an ef-

fective device, and much inventive in-

genuity has been displayed in overcom-

ing them. A system which has given

results suggesting the arrival of the

much sought for apparatus is that bear-

ing the name given above. This appara-

tus came through a sufficiently severe

test recently in a highly satisfactory man-

ner. It was fitted to two passenger cars

on the Great Western Railway of Eng-

land running between London and Pen-

zance in Cornwall, a distance of about

350 miles, and during three months in

winter it ran over 25,000 miles. Before

the trial began the apparatus was sealed

up and during the three months, no re-
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IjlaccuKiu oi parts, neither oil for lubri-

cation, nor acid for the batteries was

added, yet the light gave no trouble,

and when the seals were broken at the

end of the period, everything was found

in such satisfactory condition that the

apparatus was at once returned to ser-

vice. This device is the invention of

Mr. Henry Leitncr, and is manufactured

by the Accumulator Industries, Ltd., of

Woking, Surrey.

AUTOMATIC COUPLINGS IN URITAIN.

Seven years ago a Royal Commission,

appointed to inquire into the subject, re-

ported that the work of railway sliunters

was the most dangerous form of employ-

ment in the United Kingdom, and that

the adoption of the automatic couplings

and brakes on both sides would greatly

reduce their risk. As the result of that

report, an Act of Parliament was passed

authorizing the Board of Trade to select,

test and enforce the adoption of such

appliances by railway companies. I do

not know why that Act of Parliament

has not been put in force, but it is pos-

sible that it may be in the same position

as others which get occasionally on the

statute book. This question is going to

be stirred up in the near future, and if

the Act needs amendment it will be car-

ried through. If no amendment is nec-

essary, the Board of Trade will be com-

pelled to enforce the law.

RAILWAY AMBULANCE WORK.

During the year 1904 there were killed

on British railways 1,185 persons, and

during the same period 9,165 people were

injured more or less seriously. When ac-

cidents occur doctors are not usually on

the spot, and unless some one having

enough skill to render first aid is present

loss of life would not infrequently re-

sult. As a consequence, the railway

companies give every encouragement to

a form of education among railway men

which has for its object the imparting

of enough knowledge of anatomy and the

effects of accidents, epilepsy, drowning,

fainting, etc., with their initial remedies

as to secure that life shall not be lost

for want of a little skill. A society with

the name of the St. John Ambulance

Association is the active agent in this

matter, and their efforts have been so

successful that no station or place served

by a railway is without some man qual-

ified to render first aid. Train hands,

porters, signal men, surface men and

others all have qualified men, many of

whom have been of great service in

cases of accident. The method adopted

is for a number of men who desire to

obtain instruction to combine, and se-

cure the services of local doctor, many
of whom gave their services free. The St.

John Association provide the necessary

books and bandages. Half a dozen lec-

tures are delivered in the course of the

winter, and at the end of their instruc-

tion tlic class, numbering from 12 (the

minimuni) up to 30, are examined by an

official of the Association, those who

pass receiving certificates. The various

centers on the railways have afterwards

contests in bandaging, stretcher work,

etc., and prizes are awarded to the suc-

cessful classes. On some lines the inter-

est among the men in their 'teens is as

keen as in football matches. The most

successful team on a railway then repre-

sents the men of that line in an annual

competition held in London for a silver

challenge shield. So expert do the men

I he statue stands at the intersection

of Broad and Spring Garden streets, and

faces the locomotive works. It was pre-

sented to the cily of Philadelphia by the

well-known firm of locomotive builders

who still retain the revered name of the

founder. Mr. John A. Converse, in giv-

iuK the bronze memorial to the city,

spoke on behalf of his associates. The
presentation was made through the Fair-

mount Park Art Association, and was

accepted on behalf of the citizens by

Mayor Weaver. The statue was un-

veiled by Mrs. F. T. Sulley-Darley,

STATUE OF MATTHIAS BALDWIN AT PHILADELPHIA.

become with constant practice on dum-

my figures that the judges sometimes

find great difficulty in arriving at a de-

cision.

Statue of Baldwin.

On Saturday, June 2, an interesting

ceremony took place in the city of Phil-

adelphia. It was the unveiling of a

bronze statue of Matthias Baldwin, the

pioneer locomotive builder of this coun-

try. The statue, which is the work of

Mr. Herbert M. Adams, of New York,

was, when being set in place, lifted to its

granite pedestal by eight of the oldest

of the Baldwin Locomotive Works'

employees, headed by Messrs. T. N.

Sample and Harry W. Worrell, who
were apprentices when Bait* .'in himself

personally superintended the work of

engine building.

daughter of the great captain of indus-

try whose name the Quaker City holds

in loving and honored memory.

During the ceremony Mr. William P.

Hensey, head of the Baldwin Locomo-

tive Works, presided, and introduced the

speakers. In his address, Mr. Converse

justly applied to Baldwin those noble

lines of Milton, "Peace hath her victor-

ies no less renowned than war." He
went on to say, "The men who have suc-

cessfully utilized the forces of nature for

the convenience and comfort of man-

kind, or who, by their skill and intelli-

gence, have founded and maintained

great industries, are, in this enlightened

age, equally entitled to be regarded as

heroes. Such was Matthias W. Baldwin.

From the humblest beginnings the seed

which he planted has grown to large

proportions. From a shop of one room
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in Lodge alley, the business has grown

until it occupies a large area in Philadel-

phia and vicinity. Its products have

penetrated to every civilized country;

have promoted the development of re-

ORDERS FOK A WRECKING TRAIN-

niote nations, and liavc carried the fame

of Philadelphia as a manufacturing city

to the farthest regions of the earth.

Thousnnds of skilled artisans have been

trained and supported by the works

which he founded, and the prestige of

American manufactures has been widely

extended as the result of his labors."

Mr. Leslie W. Miller, secretary of' the

Fairmount Park Art Association, when
called upon to speak, said : "Matthias W.
Baldwin was the perfect type of the

makers of Philadelphia. He was, in the

truest sense, one of the brightest and

best of these fellow-workers. Ingenious,

industrious, benevolent, his energies

were consecrated without reserve to pro-

ductive service, and his heart was open
as the day to the call of wrong to be re-

dressed, or suffering to be relieved. By
the stimulus of his example, as well as

by the power of his masterly direction,

he added immeasurably to the comfort
and contentment of thousands of

homes."

In accepting the memorial, the mayor
expressed the sentiments of all when he

said: "The city of Philadelphia accepts

through my hands this magnificent stat-

ue of the founder of the great industrial

establishment upon which his face in

bronze now looks. Baldwin labored to

give to the world his first locomotive."

"And see," he continued, pointing to the

works, "what has come of that begin-

ning—to-day there is across the street

an estab'ishment now building 2,500 loco-

motives a year. 18.000 workingmen arc

employed there—what a magificent, what

a grand army! Transport this army of

men to some unsettled territory and im-

mediately you have a city of 100,000 in-

habitants."

At the conclusion of the speeches, Mr.

George Burnham was

introduced to the audi-

ence. He is now 80

years old, but is still a

member of the firm. In

1835 he entered Bald-

win's employ, which was

three years after the fa-

mous locomotive builder

had begun his great

work.

The statue is some-

what larger than life size

and represents the
p i o n e e r manufacturer

standing in thoughtful

pose. In the right hand

he holds a draughts-

man's pair of compasses,

and in the left is the plan

of one of his early loco-

motives. On the pedes-

tal in front is the one

word, "Baldwin," and

truly it may be said he

HURRY fitly bore the name
which means, bold win-

ner, and prince friend. On the back of

the pedestal the inscription reads,

MATTHIAS WILLIAM BALDWIN.
MDCCXCV.
MDCCCLXVI.

Founder of the Baldwin Locomotive Works.

His Skill in the Mechanic Arts: His Faithful Dis-

charge of the Duties of Citizenship; His Broad

Philanthropy and Unfailing Benevolence

and His Devotion to All Christian

Work Placed Him Foremost

Among the Makers of

Philadelphia.

deal of the asbestos used in the United

States comes from Canada.

The Use of Asbestos.

Few people know the wide range of

uses to which asbestos may be put. In

addition to the covering of locomotive

and stationary engine boilers, it is be-

ing worked for building purposes into

innumerable forms like plaster of paris.

When in compact form it is smooth and

very hard, and is much used to cover

cornices, balustrades and pillars. If

dampened it can be handled as easily

as felt. Iron pillars and braces that are

not covered by asbestos or other fire

resisting material may become sources

of danger. In case of fire the heat is

liable to bend or break them. Asbestos

prevents this, as fire cannot penetrate

to the iron pillars, especially if there is

an air space intervening. Asbestos it-

self may become hot but resists the

action of flame. It will not itself burn,

and in the porous condition in which it

is prepared for boiler covering it be-

comes a good insulator, as it then con-

tains numerous minute air spaces. Its

use is not new. Napoleon used asbestos

uniforms for firemen in Paris. A good

Flange Square.

There is a very ingenious tool used

in the boiler shop of the Canadian Pa-

cific Railway in Vancouver, B. C, and

il has been designed and patented by

.Mr. A. McFee, the foreman boiler ma-

ker at that point. It is a square and is

intended for the work of laying out the

holes in the flange of a tube sheet or

the inside back sheet of a fire box or the

round head at the fnmt end.

When one of these sheets has to be

renewed the usual way is to place the

old and the new sheet on a face plate

and lay out each hole by transferring

the distance of each from the table,

measured on the old sheet, to the new
sheet by the use of a rule, a pair of

calipers and a scriber. The process is

more or less tedious and there is a cer-

tain chance of error in the transferring

process.

The flange square, as it may be called,

is a neat little tool which very much fa-

cilitates process just described. It con-

sists of an accurately made square form-

ed out of •?s in. boiler plate. It has a

flange on one side which permits it to

stand in a vertical position on the face

plate or laying out table. There is a

slide which neatly fits the upright arm
of the square and on this there is a

knob which just fills the old rivet holes

in the flange of the sheet which is be-

ing measured and different slides with

suitable knobs may be used for different

sized holes, in various plates, but the

principle is the same in each case. The

w^^

-(©^^p
BOILER SHOP FLANGE SQUARB.

notch in the right hand side of the slide

permits the knob being placed low down
so as to fit into a hole as close to the

edge of the flange as need be.

The way this tool is used is to stand

it on the face plate and apply it to a

tube sheet or any flanged plate which is

on the table. The sheet lies with its

flange downward, and the new and simi-

lar sheet is on top. The knob fits into a
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rivet hole in the original sheet and the

slide is then clamped by turning a thumb
nut. This firmly holds the slide and

when a line is drawn along the upright

arm of the square on the new sheet it

gives the center line of the new rivet

hole.

The vertical center line of each hole

is thus accurately scribed on the new
sheet, and the horizontal distance from

the outer edge of the flange for each

hole is taken ofT in the usual way with a

pair of calipers.

Lake Champlain & Moriah 2-8-2.

The Baldwin Locomtive Works have

recently delivered to the Lake Cham-
plain & Moriah Railroad a Mikado type

of locomotive, which has several inter-

esting features. This engine is designed

to work on 4 per cent, grades and to

pass round 14 degree curves, and for

such service the 2-8-2 wheel arrange-

ment is particularly suitable. The rear

wheel base of the engine is 14 ft. 6 ins.,

and the total wheel base is 29 ft. With
the tender, the wheel base measures 52

ft. Yi in. The weights arc: adhesive,

170.2,30 lbs.; leading truck, 18,800; rear,

15,700 lbs., making a total of 204,730 lbs.

With the tender, the total comes up to

about 315,000 lbs. The ratio of tractive

power to adhesive weight is as I is to

The boiler is a straight top one, and

is 79 ins. in diameter at the smoke box
end. It is designed to burn hard coal,

and is equipped with a water tube grate.

The slides in the bottom of the ashpan

hoppers can be operated from the cab.

The heating surface is 3,300 sq. ft., with

a grate area of 57 sq. ft. The total heat-

ing surface is very nearly 58 times the

grate area, and we may say, therefore,

that for every 58 sq. ft. of heating sur-

face in this boiler, the grate has one

sq. ft. of area upon which to burn the

hard coal fuel which is used. When it

ability to resist the internal pressure is

concerned, and this is, of course, a most
important thing, but as the boiler is held

to the frames most securely at the smoke
box end, and is attached to the frames

at the rear by more or less flexible con-

nections, it is built so as to be self-sus-

taining, that is, it is a structure support-

ed at each end and containing a consid-

erable weight of water, which is capable

of motion within the boiler. The internal

ring in the smoke box lends additional

stiflness at the point where the principal

anchorage of boiler to frames is made.

The roof sheet tapers toward the front

4?^ ins. over a fire box 114 ins. long, and

the crown sheet is sloped slightly less,

giving approximately a steam and water

space of about 22 ins. The minimum
water space all round the fire box is 4

ins. at the mud ring. The tubes are 406

in number, 2 ins. in diameter and 14 ft.

S. Mead, Master Mechanic.

truck is of the Rushton radial type. The
equalizing beam between the drivers and

the rear truck transfers weight to the

engine frames through coiled springs.

The engine is equipped with the Wal-

schaerts valve gear, and the valves,

which are of the balanced D slide kind,

are driven each from a crosshead located

in the same plane as the center line of

the steam chest. With this arrangement

the combination lever is located inside

the guides.

The cylinders are 22x28 ins., and the

driving wheels measure 50 ins. diameter.

All the wheels are flanged. The calcu-

lated tractive efTort is 46,000 lbs., and

the boiler pressure is 200 lbs. to the

square inch. The engine is guaranteed

to haul 250 net tons, cars and lading.

up a 4 per cent, grade in conjunction

with 10 degree curves, or up grades less

than 4 per cent, with curves of 14 de-

grees, the frictional resistance being not

more than 15 lbs. per ton. The driving

SIMPLE 2-8-3 ENGINE FOR THE L. C. & M.

comes to percentage, the grate area is

0.0172 per cent, of the heating surface,

or in other words, if the heating surface

of this boiler was represented by one

dollar the grate area would, on the same
scale of values, be just about equal to

one cent and seven mills.

In our illustration there is shown a

double row of circumferential rivets

round the smoke box just in front of the

smoke stack and the saddle casting.

These rivets secure a ring 4;^ ins. wide

by ij-s ins. thick to the inside of the

smoke box. This is used as a stiiTener.

All boilers are practically tubular boil-

ers, and as a rule have the double cir-

cumferential seams and wide lap? at

each course, not only to resist the burst-

ing pressure of the steam, but to render

these stiff structures capable of resisting

the strains due to what has been called

the galloping motion of the engine, when
in service. The double riveting helps to

raise the factor of safety as far as the

Baldwin Locomotive Works, Builders.

9 ins. in length. They give a heating

surface of 3,117.7 sq. ft., and the fire box

gives 182.3 sq. ft.

The tender is supported on steel

frames and the tank has a capacity of

5.000 U. S. gallons. The engine is in-

tended for freight or rather pusher serv-

ice, heavy grades, and altogether is a

good example of efficient and heavj' rail-

road motive power. A few of the prin-

cipal dimensions are as follows:

Valve—Balanced slide.

Boiler—Type, straight; diameter, 79 ins.; thick-

ness of shee:s, Ji in.; fuel, hard coal; stay-

ing, radial.

Fire Box—Material, steel; length, 114 ins. ; width,

•j2\i ins.; depth, front, 72^^ ins.; back. 61

in^ ; thickness of sheets, sides, 5/16 ins.;

back, ?s in. : crown, ^ in. ; tube, ^ in.

Tubes—Material, iron wire gauge No. 12.

Driving WTieels—Journals, all gYsxiz ins.

Engine Truck Wheels—Front, diameter, 30 ins.;

journals, 55-2x10 ins.; back, diameter, 36 ins.;

journals, 6x10 ins.

Tender^WTieels, diameter, 33 ins.; jotunals,

5x9 ins.
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Electrification of the Simplon Tunnel.

Electric traction for the Simplon Tun-

nel Railway has for many years been the

object of the studies and researches of

Swiss electro-technical firms. The ques-

tion of electric traction in the Simplon

came to a head when the firm of Brown,

Boveri & Co., of Baden, Switzerland,

offered to have the whole of the elec-

trical plant ready by the date of the

opening of the tunnel and to put this

pole system has been designed so as to

allow the locomotive to move in either

direction without changing the position

of the trolley pole.

The organization of the traffic has

been arranged so that at the arrival of a

train from Lausanne at the Brigue sta-

tion, the steam locomotive will be taken

off and an electric one put on the train,

after which the train will be electrically

driven as far as Iselle, where a steam lo-

time occupied on the journey by the pas-

senger trains from Brigue to Iselle will

be 20 minutes, and in the reverse direc-

tion 30 minutes. The goods trains will

take about 40 minutes in each direction.

y
—
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General Correspondence.
New Engine Builder in the Field.

Editor

I send you under separate cover a

photograph of a locomotive built by J. F.

Looney. age 14 years, stepson of night

general foreman, O. K. Oakly, of the

Louisville & Nashville. I have seen the

construction; though it is crude, it shows

wonderful talent in assembling the differ-

ent parts together, to its present shape,

everything being scraped up from what

a boy could get hold of handily.

Yours truly,

J. H. Jesson.

Corbin, Ky.

Didn't Believe in Book Larnin'.

Editor:

"Uncle George" doesn't believe much
in reading in connection with one's

work. " 'Larn' by experience" is his

motto, and it is generally conceded that

he has lived up to his motto; also that

his "experience" during twenty-five

years of service has yielded him little of

net results in the way of knowledge

gained. Uncle George lumps all who
learn by reading books or periodicals in

one class and calls them "smart Alecks."

Uncle George never allows his fire-

man to pump his engine as many engi-

neers do. He "pumps her" himself, and

he has by long experience reduced the

science of using the injector to a very

simple proposition. He simply puts on

the "gun" and leaves it on until the

rainstorm coming back against the cab

windows indicates a satisfactory (?)

water level, when he shuts it off and
"she begins to howl." Of course, the

wise fireman knows what's ahead, and
would like to keep a bright fire, even if

she does howl, but Uncle George, at the

first suspicious move, will say, "Don't
fight her so hard; don't you see she's

full of water!" So the fireman must let

his fire burn down to dead coke, in

order to accommodate his work to

Uncle George's methods. By this time

the water is at the bottom of the glass,

and Uncle George turns a torrent of

water into the boiler, and then looks

cut serenely over the passing landscape.

Presently he looks around and notes

that the gauge pointer is nearer zero

than it ought to be, though at the first

reach for the injector the fireman
promptly took up the fight for steam
with a dead fire against the torrent of

cold feed water, and he may venture
the casual remark that "She's gittin'

cold," by way of cheering the flagging
spirits of his assistant.

Uncle George has some serious and
amusing experiences, and if he profited

by them he would have been a designer

of locomotives and equipment long ago.

If experience with defective equipment

is good schooling (and it is), the extra

man who "catches" Uncle George's en-

gine ought to throw up his hat (or cap)

and yell. There was a time not long

since when Uncle George's signal

whistle played a continuous perform-

ance for about four months. It never

ceased whistling except when the signal

line was empty. The only relief from

the monotony was when a car discharge

Aleck." This time the whistle was do-

ing its best, and the noise seemed to

spur Uncle George to action, and he

began to rap the reducing valve, but it

did no good, and the "band (whistle)

played on." They pulled out, the band
still playing, and went into the spur,

waiting for their train. Here they

found their train was one hour late.

Uncle George had given up the battle

with the refractory whistle, however.
The fireman suggested that he believed

the trouble to be in the signal valve,

FAST PASSENGER 2-2-0 ON THE BIG STICK & SQU.\RE DEAL RAILWAY

valve was opened and the whistle would
blow more robustly than usual. Uncle

George seemed perfectly happy; never

cussed or got mad, like a man of less

experimental knowledge might have

done.

One day Uncle George caught an

extra fireman who read, but who had
the good sense to keep in his place and
speak only when there was a chance to

be helpful, and then gave advice in such
a nice, retiring way that Uncle George
even could not consider him a "smart

and that if he (Uncle George) would

not be afraid to let him try, he thought

he could fix it. Having consent, he got

down, monkey wrench in hand, and,

disconnecting the whistle pipe and re-

moving signal valve nipple, he removed

corrosion, dirt, etc., from valve seat and

valve. He then connected up the parts,

and the noise ceased, the continuous

performance of four months' duration

ended.

The story might have ended here, but

the division superintendent had often
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noticed the blowing of the refractory

whistle, and happened to be at the sta-

tion and watched the work of the fire-

man while Uncle George stood aloof,

and saw the results. He reported the

matter to the master mechanic, suggest-

ing that an eye be kept on the young

man. To-day that fireman is an engi-

neer whose advice is sought by all, and

young and old engineers go to him

with their knotty problems. Moral: A
man may be a good engineer and not

read, but not so good but that he would

be better by reading. W. W.
Ml. Carmel, 111.

Locomotive Discarded for Automobiles.

Editor:

One of the last narrow-gauge roads to

be abandoned was the Nantucket Central,

which 1!; a peculiar line in many respects.

ORIGINAI, MOTIVE POWER OF THE
NANTUCKET CENTRAL.

Being situated on an island, 30 miles

from the main land, all repair work on

the rolling stock had to be done at home.

The road is 8.7 miles in length, but con-

trary to the usual custom it decreased 20

per cent, during the last few years. The

gauge was 3 ft. and the rails weighed in

the neighborhood of 40 pounds to the

yard.

The motive power consisted of one

Baldwin 8-wheeler with straight top' boil-

er and a headlight which rivaled the

smoke-box of the boiler in size. The

rolling stock, made up of three cars, was

one closed passenger, one open passen-

ger and one baggage. During the rush

hours the baggage car and one pas-

senger was used, not a very heavy train,

but plenty to take over the grades

which they had.

On certain days Pullman service was

advertised, but a Pullman car never set

tail-lights on the coast of Nantucket.

Water was taken at one end of the line,

and at both ends of the run the engine

was switched around the car. The pay

roll contained an engineer, conductor and

two station masters. Owing to the bad

condition of the road it was recently de-

cided to substitute automobiles, and the

track has already been pulled up.

J. SWARTZELL.

Chevy Chase, Md.

Far in Rear of the Band Wagon.

Editor:

"Ye are idle, ye are idle. Go therefore

now and work; for there shall no straw

be given you, yet shall ye deliver the

tale of bricks." Similar expressions

adapted from the Pharaoic brick yard

were used by the Superintendent of Mo-
tive Power when he swooped down on

our little shop and roundhouse to learn

why the power was down and the ex-

penditures up.

Next day "hurry up" was in the air,

men were discharged, others quit, new

ones were employed; but to what purpose

we were doing A. D. 1906 work with

A. D. 1876 tools. Then 18x22 was the

largest engine and three through freights

in one day caused a boom in real estate,

but now a varied assortment of consoli-

dations, moguls and ten wheelers are

biting each other's heels on the cinder

pit track, and an ever-hungry dispatcher

is calling for engines faster than they

can be made ready.

Had the S. M. P. seen eight men burn-

ing an hour of daylight laboriously lift-

ing up the 7707's front end casting by

hand, or observed a whole day spent in

wheeling her by the ancient jack and

block process—then maybe a Triplex

would have been forthcoming and some

form of a drop pit built.

The spectacle of rod and eccentric keys

being laboriously planed on a 36x96 inch

planer while a curved legged, patriarchal

shaper stood uselessly by, might have

encouraged him to step over to the big

back geared drill where' a youth, badger-

ed by a "me next gang," was patiently

dulling a 3/16 in. hole with a slow run-

ning flat drill. A new shaper and a

$30.00 pin drill would help.

Our S. M. P., now less ready to veto

requisitions, might, if he waited long

enough, have seen a slim spindled lathe

nibbling for four hours on a driving box,

but the stock pile with its blanket sizes

of rod bushings, packing ring drums and

eccentric straps should certainly have

stunned him. Two inches of stock on a

rod bushing wastes time and brass, and

it makes slim spindle chatter for several

hours to cut 2'^-< inches from an eccentric

strap. Well, our Superintendent went

East on the night train, "the tumult and

the shouting has died," the work still

drags. But are the men to blame?

A. Knut Splitter.

we take a point on the wheel near the

rail, the point moves very slowly, rela-

tively to the rail, and the point of con-

tact of wheel with rail has no motion at

all. As the point of contact of wheel

and rail is the only point on wheel

which has no motion it follows that for

any given instant the wheel is revolving

about this point of contact. When
wheel turns a little, this center of rota-

lion moves to the new point of contact

and is fixed only for the instant in ques-

tion. This center, which the wheel

revolves about, for any instant is known
in mechanics as the "Instantaneous

Center" and for a rolling wheel is always

the point of contact of wheel and
ground or rail. When the engine slips

we no longer have rolling contact and

driver revolves about center of axle

exactly like a stationary engine fly-

wheel.

To return to the forces acting at

crank pin C, we have force CK and the

jverpendicular distance of its line of

action from the instantaneous center B
is BN, which is called the lever arm of

the force. Thus the force CK, which
equals the piston thrust AD, acts with

the lever arm BN and tries to rotate

wheel backward. We have the small

force CH with the very short lever arm
CN tending to rotate the wheel for-

ward, but its effect is small compared

with the tendency to rotate the wheel

backward, and if these were the only

forces acting the locomotive would
move backward. Action and reaction

are equal and opposite, and while we
have a force AD pushing piston back,

Why An Engine Moves.

Editor:

The case o"f a locomotive driver roll-

ing along the rail is very different from

a stationary engine flywheel. The
whole locomotive moves forward on the

track, so axle is not the true axis of

rotation, when referred to the rail. In

the case of the locomotive driver the

velocity of center of axle is equal to

the forward velocity of the engine. If

LARGE HEADLIGHT AND ENGINE FOR-
MERl.V ON THE N. C.

nost of which opposes the forward

motion of the locomotive, we must have

a force equal to AD tending to push

front of cylinder ahead. As the cylin-

ders are bolted to the frames, this force

on front cylinder-head moves cylinders

and frames forward and brings back

pedestal jaws up against driving boxes.

Thus the force OL, which is equal to

CK, acts at center of wheel to turn

wheel forward and has a lever arm OB.

Now the backward and forward forces

are equal, but the leverage of the for-

ward force exceeds that of the back-

ward force by the amount ON. Thus the

effective lever arm ON, acted on by the
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I'lirci" Ol,, wliicli, togt-llicr with the

small force CII and its lever arm CN,
actually turn wheel forward in spite of

the opposing force CK. Now the effec-

tive lever arm increases as crank moves
toward lower quarter, and is greatest at

the quarter, but at this point we have

entirely lost the lever arm of the small

helping force CII. Thus the position of

crank for greatest turning effort is be-

fore the quarter and is somewhere be-

tween the lower forward eighth and the

quarter. This maximum effective lever-

age, together with the fact, that, for

this position of the crank, the cut off has

not occurred, when starting, so that we
have a very large cylinder pressure, and

all this gives the greatest turning effort

at this crank position, and if this ex-

ceeds the frictional resistcnce the

drivers slip. It seems to me this is the

reason why a locomotive is apt to slip

in this position and not because main

rod exerts a lifting action on the drivers.

Now, when crank and connecting rod

are as shown, dotted, and pin is at P,

on the upper back eighth; if we assume

lever arm with pin at C was ON, while

with pin at /' the effective lever arm was

Off, which is equal to ON, and with

equal steam pressures on piston the driv-

ing forces arc equal. One might very

naturally ask if effective leverages are

equal and driving forces are equal, why
does not engine start to slip with crank

on ui)per back eighth as often as it does

on lower forward eighth? Suppose for

the moment we neglect the vertical

forces in both cases, as rotative effort is

the same for both positions of pin and

friction on rail is the same, the engine

would be just as apt to slip in one posi-

tion as the other. If this rotative effort

is just about to cause driver to slip when
the crank pin is at C, the small assisting

force CH, with the lever arm CN, come-

in, and the total rotative effort being

more than the friction can stand the en-

gine slips. On the other hand, with pin

at P, and rotative effort just about to

slip the driver, the vertical force PS,

with the lever arm PIV, opposes rota-

tion of wheel, thus the total rotative ef-

fort is decreased and friction is able to

DIAGRAM SHOWING FORCE.S

the locomotive to have tail rods, the

pressure forcing piston ahead is equal to

the pressure forcing it back when crank

pin was at C. This means that the hori-

zontal force PT is equal to the horizon-

tal force CK, but the vertical force PS
is not exactly equal to force CH. How-
ever, the vertical force PS is equal to

the upward thrust // on the upper guide,

e.xactly as before. Now we have the

connecting rod exerting the force which

drives the engine forward, namely, PT,
with a lever arm BIV. This time the re-

action of the steam pushes back cylinder

head backward, this pushes frame back

and brings forward pedestal jaw against

driving box. Thus the back cylinder

head furnishes the retarding force OV,
which is equal to the forward force PT,
but has a lever arm OB. Thus the lever

arm of the forward force exceeds that

of the retarding force by the amount
OJr, so the locomotive still goes ahead.

The vertical force PS having a lever arm
PJV, now acts to the left of the instan-

taneous center, and as a result retards

the rotation of wheel, just as when crank

pin was at C the vertical force assisted

to turn the wheel forward.

Now it will be seen that the effective

ACTING A DRIVING WHEEL.

hold wheel to rail and slipping does not

occur.

Let me say that when crank pin gets

to the lower back eighth, engine is apt

to slip due to crank on the other side,

with right side leading, if we are con-

sidering the right side of engine. Prac-

tical men have observed that a locomo-

tive is apt to slip just where theory in-

dicates that it should, so theory ami

practice seem to agree uncommonly well

in regard to the slipping of the loco-

motive. Technology.

Boston, Mass.

Repairs for Broken Gland Stud.

Editor:

It often happens that a stud on the

piston or valve stem gland breaks, and

then there is some figuring done to find

some way to fasten that gland so it will

stay till we get in, especially where the

stud is broken off with the cylinder head

and can't back it out, and with some
makes of engines this is no easy matter;

unless there can be some arrangement
found to clamp or prop it with the tools

and material available the condition be-

comes serious, and cases have been

known where a disconnect has been the

result. I would like to state what I

have found to be the quickest, easiest,

and most satisfactory way to make a

temporary repair, and get moving again.

Take the small steel bar, put it in the

fire, heat one end and bend it over about

two inches at right angle to the bar,

then cool it off, put the turned over end
in the hole where the stub came out,

I-ORMEK NEW YORK "L' PfFPEk.

then pull the bar forward as a lever and
It will draw the gland back to its place.

Tie the bar to something handy with

;he bell rope and you will have no more
trouble from that source. L. C. M.

Houston, Tex.

Electric Road Takes to Steam.

Editor:

New Yorkers and especially the men
who ran the little 'engines on the elevated

railway, may be interested in the enclosed

photographs of No. 169. She is at pres-

ent running from Rosslyn to Great Falls,

\'a., and is doing rather interesting work.

Last fall an electric road was built to

operate from Georgetown, D. C, to

Great Falls, but almost as soon as opened

difficulty was experienced owing to the

lack of power which made it a hard job

to get the cars over the grades. A short

while ago it was suggested that perhaps

steam would run the road more success-

fully, and accordingly the company pur-

chased one of the Manhattan Elevated

R. R.'s Forney locomotives, No. 169, and

CREW OF ENGINE NO. i' •

two coaches, 46 and 152. These are so

satisfactory that the road has ordered an-

other locomotive and two more cars.

No. 169 is well kept up and looks in

good condition. The men all like her

and say they would rather have her than

any electric car built. We thus have an

electric road converted, partially at least,

into a steam railway.

Hugh G. BotrrELL.

Jl'ashington, D. C.
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Cost of Setting Tires.

Editor:

In the May issue of Railway and Lo-

coMOTU'E Engineering, I noticed an ar-

ticle on tire removal and tire setting, do-

ing a set of 6 tires for $9.40, using gaso-

line ; we do the same work for $3.65, as

follows

:

Taking oS 6 tires

—

2 hrs. for i helper at 22I/2 cents. .45 cents.

2 hrs. for I helper at 15 cents, .accents.

Putting on 6 tires

—

4 hrs. for i machinist at 35 cents. .$1.40

4 hrs. for i helper at 22^/2 cents.. .90

30 gallons of fuel oil at 2 cents per

gallon 60

$3-65

M. McCoMAS,
General Foreman, M., K. & T. Ry.

Denison, Texas.

"Hold Fast" Equalizer Stand.

Editor: ..

I am enclosing sketch of an equalizer

stand which General Foreman J. £.

REACH HOD.

EQUALIZKR BRACKET DESIGN.

Burke, of our St. L. & S. F. shops at

Monett, Mo., is having applied to our

300 class 2-6-0 engines. The reach rod

is placed close to fire box over the

equalizer and stand. In case the bolts

in the main equalizer stand break, the

stand and equalizer always rises up and

clamps the reach rod, rendering the use

of the reverse lever impossible. While

this may not cause a complete engine

failure, it will cause delay which is

generally considered as an engine failure.

We have had several engine failures due

to broken equalizer stand bolts which

led to this improvement. With this

stand, you will see that in case the bolts

do break, the two hooks which pass

around one side and under the frame

will hold the stand in place, thereby pre-

venting even a moment's delay.

Hoping this may be of use to some of

the many readers of Railway and Loco-

motive Engineering who are interested,

particularly in prevention of engine fail-

ures. John F. Long,

Gang Foreman, Frisco System.

Monett, Mo.

Filling Engine While Being Towed.

Editor:

In answer to Mr. E. B. Thrall, whose
letter appeared in your May number.

With regard to filling boilers of dead

engines by towing I would like to say

that he never would get one filled

should he plug the exhaust nozzles, as

he suggests. The correct procedure is

to fasten shut the steam chest relief

valve, cylinder cocks closed, whistle

\alve tied shut, injector frost or heater

cocks shut, water valve to Injectors

open, steam rams open, when by towing

engine with reverse lever in direction

which engine is towed and throttle

valve open a partial vacuum is created

in the bo'ler by reason of the pistons

pumping the air therefrom, which

causes tha water in the tank to flow

into boiler by reason of atmospheric

pressure. An empty battleship can be

filled in this way in 30 minutes.

W. W. Donaldson.

Charleston, III.

Filling While Being Towed.
Editor:

In the June issue of Railway and
Locomotive Engineering, page 251, in

regard to filling a boiler while being

towed, Mr. R. L. Leavitte asks so.me

questions, and I will try to explain the

operation.

First see that tank has water in it;

then wind the fireman's overalls around

the suction valve; stop up the exhaust

nozzles. The cylinders now are con-

verted into pumps. Open throttle,

also injector throttles, close cylinder

cocks; have reverse lever in normal

position the same as when drifting.

In this condition when engine is towed

the pistons form a strong vacuum in the

boiler, and it will be surprising how
quickly the boiler will fill with water.

E. B. Thrall.

Plattsmouth, Neb.

Cleaning Flues.

In the Montreal shops of the Canadian

Pacific Railway there was recently erect-

ed a machine for cleaning flues, which

is said to be giving much satisfaction.

The apparatus consists of a tank long

enough and large enough to hold about

500 flues. A steel framing provided with

sprocket wheels causes the flues to re-

volve by the action of a chain. The

scale is by this means broken off, and

the soot is loosened and washed from

the interior of the tubes by water flow-

ing through the tank.

Newfoundland seals are not fur-bear-

ing, but are killed in large numbers for

their skins and fat. The skins are trans-

formed into patent leather and "kid"

gloves; while the fat makes delicious

soup.

Mileage of the Pennsylvania.

We have received a copy of the Rec-

ord of Transportation Lines owned and
operated by and associated in interest

with the Pennsylvania Railroad. The
title of the pamphlet, which we have

just quoted, brings up the question often

asked with reference to the relation of

the Pennsylvania Railroad to the Penn-

sylvania Company, and also the mean-
ing of the term. Lines West.

As a matter of fact, the Pennsylvania

Railroad Company is a corporation of

the State of Pennsylvania, which owns,

leases and operates certain of the lines

in the Pennsylvania Railroad System
East of Pittsburgh and Erie. The
Pennsylvania Company is a corporation

of the State of Pennsylvania, which

operates certain of the lines owned in

the interest of the Pennsylvania Rail-

road Company west of Pittsburgh. The
term Pennsylvania Lines West of

Pittsburgh and Erie is one adopted for

convenience in operating matters, and

includes not only the lines operated by

the Pennsylvania Company, but also

those operated by the Pittsburgh, Cin-

cinnati, Chicago & St. Louis Railway

Company.
The Record of Transportation Lines

has been compiled in the office of the

Chief Engineer of Maintenance of Way
of the Pennsylvania Railroad in Phila-

delphia, and consists of a very com-

plete tabulation of the mileage, both

main and siding, owned by the road

and all its divisions and branches. A
very interesting recapitulation of the

Pennsylvania by divisions is given on

pages 26 and 27. The total mileage

made up by adding the trackage of its

four lines and sidings, amounts to

11,707 miles, and during the year 1905

there were 309 miles added. The grand

total for lines East and West amounts

to 22,36554 miles. ,

The railroads listed under the term

Pennsylvania Lines West of Pittsburgh

on pages 32 to 37 inclusive, embrace

the lines operated directly from the

general offices located in Pittsburgh,

Pa., while the several railroads shown
on pages 38 to 42 are operated under

separate organizations, although they

are controlled by the Pennsylvania

Company or the Pittsburgh, Cincin-

nati, Chicago & St. Louis Railway

Company through ownership of capi-

tal stock.

Railways in Nova Scotia.

From a government report on public

works in Nova Scotia it appears that the

aggregate railway mileage in the Pro-

vince is 1,174 miles. There were 48 new

iron bridges built in 1905 and iiS others

are under construction. The total

amount expended on roadways and

bridges was over $250,000.
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Historic Locomotive.

By the courtesy of the Pennsylvania

Lines, and especially as a result of the

interest shown by Mr. D. F. Crawford,

general superintendent of motive power,

Purdue University, at Lafayette, Ind.,

has been able to add a machine of more

than passing interest to its collection

of historic locomotives. This latest ac-

quisition, which is the sixth loconintivc

versity. This engine, when put to work,

and with plain wheels, performed a serv-

ice which had previously involved the

use of gears. It was in fact a most ex-

cellent adaptation of the means to an

end, the significance of which becomes
gi'eater when it is remembered that it

was put in service in i868.

A matter which lends interest to the

giving of this loconiotivc to Purdue Uni-

FIG. I. TANK LOCOMOTIVt; "REUBEN WELLS," FORMEKLV l)N J., M. 6t I. R. R.

to take its place in the Purdue museum,
is the "Reuben Wells," which was built

in 1868 by what was then the Jefferson-

ville, Madison & Indianapolis Railway,

for use on the Madison incline. Its ap-

pearance when new is shown in Fig. i.

It was remodeled somewhat recently, the

rear end of the frame having been cut

oflf, the number of axles reduced from

five to four, and a saddle tank placed

over the boiler. The engine as it now
appears is shown in Fig. 2.

This engine has been used in the im-

mediate vicinity of the city of Madison,

Ind. Located upon the Ohio river and

surrounded on the east, west and north

by hills rising to a height of over 400 ft.,

Madison was easily accessible from the

water, but the steep hills on all of the

roads leading away from the town made
it difficult to distribute merchandise to

the interior. After a long period of dis-

cussion the construction of a railroad

was finally undertaken. The initial por-

tion of this road was finished in 1841.

The portion then completed consisted

of a mile and a quarter of track rising

almost uniformly at the rate of 310 ft.

to the mile, or with a grade of 5.89 per

cent. This incline was designed, and for

many years was operated as a rack and

pinion road, the first locomotive having

been built by the Baldwin Locomotive
Works and sent from Philadelphia to

Madison by water. Some years later,

when Mr. Reuben Wells was master me-
chanic of the J., M. & I. Railroad, he

became convinced that by the use of a

properly designed locomotive the rack

and pinion might be dispensed with. He
designed and built the locomotive which
has now been presented to Purdue Uni-

versity is found in the fact that its de-

signer and builder, Mr. Reuben Wells,

now superintendent of the Rogers

Works of the American Locomotive

Company, was one of the five trustees

of Purdue University from 1875 to 1881,

a period durin ? which the first steps

were taken in the development of the

present engineering courses of that in-

to begin piling up money in order to

have a balance to her credit when next

going to the shop. That idea was prac-

tically the keynote of Mr. J. E. Good-
man's address to the Northern Railway

Club a short time ago. He is one of the

master mechanics on the N. P., and, in

briefly outlining the method of dealing

with locomotive repairs on his road,

said

:

Approximately, locomotive repairs

amount to about 1/54 per cent, of the

total cost of locomotive maintenance

per engine mile, the greatest item be-

ing fuel, which amounts to about 48 per

cent, of the total cost. Locomotive

maintenance includes cost of round-

house labor, repairs, coal, waste, oil and

supplies, and it also includes the pay of

the engine crew. The new method,

which some roads have adopted, con-

sists of an allowance per engine mile

for repairs, and this allowance ranges,

usually, from about 2^ cents per mile

for the lightest power to 7 or 8 cents

per mile for the heaviest engines, and

(omprises running and general repairs.

The figures for the different allowances

are based on the average cost of re-

pairs, covering a long period, for the

different classes of power.

Each engine should receive credit at

the ruling scrap price for every pound

of material removed in the course of

repairs. Damage by accident forms a

separate item and should be shown in a

column by itself. Engine failures which

are brought about by weakness of parts.

FIG. '2. OLD WOOD-BURNING TANK ENGINE, NO. 635. J., M. & L R. R.

stitution. When Professor Goss was
appointed to the head of the engineer-

ing department at Purdue, it was Mr.

Wells, representing the trustees, who
first gave him welcome.

Cost Per Mile Run.

Suppose an engine comes out of the

shop free of debt, that engine has got

improper repairs, lack of attention bj'

the engineer and fireman should be con-

sidered as running repairs.

In order to make the system of

mileage allowance a success, all officials

from the head of the department down to

the foreman in charge of the work must

display an active interest in the record

of each engine and the performance
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sheets must be studied carefully by all

concerned, among whom, of course, are

the engineer and fireman. These sheets

show how the allowance per mile stands

at any particular time, the mileage

made, the material and the labor put on

each machine. Under this system each

month the master mechanic is given an

elaborate statement showing the finan-

cial status of each engine on his di-

vision, by which he is shown the actual

cost of running repairs. A copy of this

report is sent to the road foreman of

engines, the roundhouse foreman, and a

condensed bulletin containing similar in-

formation is issued for the benefit of the

engine crew.

If an engine runs at something less

per mile than the rate fixed for the

class to which it belongs, it is adding

to its credit balance or is piling up

money, and this amount, we may say,

the engine has ready to spend when it

goes into the shop for repairs. For

example, an engine may have gained

$1,200. When that engine comes into

the back shop, the superintendent will

probably try to do the work for that

amount. It is, however, not economy to

turn the engine out in any way below

par. It is far cheaper in the long run

to put an engine into thoroughly effi-

cient condition, even if it comes out of

the shop $400 or more in debt.

If an engine comes out of the shop

in a leaky or otherwise defective condi-

tion, expense begins piling up at once,

but if it has been put in a proper and effi-

cient state before being turned out it

would soon get out of debt and begin,

as Mr. Goodman phrases it, piling up
money. It is roundhouse repairs that

are costly because of overtime, pften

want of facilities for doing work, hurry

Flush Floor Drop Bottom Car.

An interesting form of what is called

the flush floor drop bottom gondola con-

struction is to be seen by any intelli-

gent observer who looks at one of the

mcnt and the sides are about 5 ft. 10

ins. high.

In the first place there are two center

sills, each made of % in. steel plate,

stiffened on their lower edges by

END ELEVATION AND SECTION RALSTON CAR.

cars recently turned out by the Ralsto.n

Steel Car Company of East Columbus,

Ohio, for the Toledo & Ohio Central.

.\t the works tliis is known as the H-5

s Toledo a OHIO centra!
_

=
80000 sss :£ *- _

SIDE DU.MP CAR, WITH ALL DROP DOORS FULL OPEN,

which may result in doing the same pattern, but to the railroad world it is

piece of work more than once, and the an improved type of car in which sim-

loss of engine mileage at a busy time, plicity, strength and utility have been

The economy of a thorough shop over- very happily combined. The car is 40

hauling is beyond question. tt. long by g ft. 3 ins. inside measure-

syix^yi in. angles, a '4 in. cover plate

IS laid along the top of these center

sills which are also edged with angles.

The part of these sills below the two

center panels is 30 ins. deep, and from

the points where needle beams in or-

dinary cars usually appear the center

iills taper up to a depth of 135^ ins.,

and from the body bolsters to the end

sills^ they are carried along at that

depth.

The body bolsters are practically box

girders with level tops about 26 ins.

wide and their under sides, while level

beyond the center plates, taper up to

the car sides. The ends of these bol-

sters are about 10 ins. deep. The truck

side bearings are 5 ft. apart, thus giving

strong and substantial support for the

floor of the car. The vertical plates of

the center sills are spaced about 16 ins.

.ipart, and on top o.f these, at intervals

of about 5 ft., are a series of cross

bearers made of steel channels which

stand on the center sills at right angles

to the length of the sills and with webs

vertical. There are five of these cross

bearers and with the two body bolsters

?nd the two end sills make a steel skel-

eton lying upo.n and securely fastened
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to llie heavy center sills like cross-

arms on a telegraph pole.

At the points where the center sills

have their greatest depth or, as we
have said, where needle beams usually

appear, there arc wide diagonal plate

braces extending from the center sills

to be cross bearers, and tliese not only

help t(i support the car floor but tliey

eliminate any racking tendency which

might otherwise exist by reason of Un-

cross bearers resting on top of the

center sills. The unsupported center of

the car is thus seen to be strongly built

with its deep center sills and the diag-

onally braced cross bearers, so that

there can be no sag in the level floor-

line of the car.

The side stakes of this car, if we may
so call them, are not dropped into pock-

ets on the side sills, for there are no side

sills in the ordinary sense of the word.

What is there is a light steel channel

bar to which the cross bearers are at-

tached. These form the outside edge of

the framing, but do not take the place

of side sills as generally applied. The
stakes are T-stecI bars with flanges

outside, the webs of which, at their low-

er ends, are riveted to the vertical webs
of the side bearers and the flanges of

the stakes are secured by angles, so that

it may be said that the side bearer, with

two stakes, one at each end, make prac-

tically one cross member.
From this description it is tolerably

clear that the Ralston car has a strong-

ly made steel skeleton, and one might

liken it in a way to the form of construc-

tion adopted by builders of modern steel

ships. The center sills form the keel of

The stakes of the car having their flat

flanges outward, making the sides of the

car flush, and offer a convenient method
of applying the jjlanks along the outside.

The floor practically consists of the

si)aces between the cross members of the

car, and as there are eight of these; there

are sixteen doors in all, and they open

their ends, and one long ratchet lever.

Each lever has a pawl for giving motion

to the shaft, and the second ratchet

wheel and pawl is for the purjjose of pre-

venting the shaft from rotating backward

while a new grip is being taken, and it

also acts as a lock when the doors are

closed, and prevents any chance of a pre-

KALSTON DL:MP C.\R AS A CieXEKAI, SKKVICK i.ONlJOI.A.

through a distance of 2 ft. 3 ins. The
doors over the trucks open as wide as

the others, and the whole lot come down
to the level of the top of the axle boxes.

In order to get as great anangleof slope

as possible, and to do away with any

dead area down the center of the floor,

there is a S-in. I-beam placed on top of

the horizontal plate of the center sills.

This serves the double purpose of sup-

sporting the hinges of the doors and rais-

ing them up so that when the doors are

open they clear the center sills.

The door operating mechanism is a

very ingenious arrangement. The doors

mature or accidental opening of the

doors. WI.en the doors are shut up, the

cranks are all on the dead center, and

there is, therefore, no strain on the lock-

ing pawl, which is there, however, to

make assurance doubly sure. The shafts

are divided in the center so that each

one of the levers controls four doors. A
quarter of the load can be dumped on

one side, or all on one side can be dump-
ed, or both sides may be made to let go
at the same time. The car dumps 90 per

cent, of its load when all the doors are

open, and no shoveling is required. As
occasion arises, the car can be used as a

side dump or as a general service gon-

dola, and in either case it is strong, sim-

ple and efficient.

CENTER SIU,S AND CROSSBEARER BRACES, RALSTOX CAR.

this steel freighter, and the body bolsters

and cross bearers, with the upright

stakes at their ends on the end sills with

the corner posts, correspond to the

frames of the ship, which are what lands-

men usually call ribs. In this case the

word "gondola," which is correctly ap-

plied to the car, has perhaps an addition-

al maritime significance which is not in-

appropriate.

open by gravity, but are closed by the

movement of a crank shaft. The line of

the shaft is attached to the transverse

members and the cranks pass under the

doors. Each crank has two rollers

which bear against the under side of the

door, so that when the crank shaft is

revolved the door can be moved with

comparatively little effort. The crank

shafts have each two ratchet wheels on

The average result obtained by a test

of sixteen samples of one inch Falls

Hollow Staybolt iron made with a 3/16

hole in the center were very satisfactory

indeed. The test was made at the Bald-

win Locoinotive Works. The etching

test shows the iron to be slab piled.

We are informed that two carloads of

Falls Hollow Staybolt Iron Bars were

recently shipped to the Mitsu Bishi

Dockyard and Engine Works, Japan;

also several tons of double refined char-

coal iron hollow bars were consigned to

the Prussian State Railway Department
This indicates that Falls Hollow Iron

is used by foreign railways, and the

company states that they are shipping

material to Australia, New Zealand,

Norwa}-. Prussia. Germany. Japan,

China, Korea, Brazil, Peru. Cuba,

Porto Rico, and other foreign countries.

The works and offices of this company
are situated at Cuyahoga Falls. Ohio.

The reward of a thing well done is to

have done it.—Emerson.
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Light Losses from a Headlight.

The reflector of a locomotive head-

light is a very wonderful thing. It is

made of copper, on the inside of which
is deposited a thin layer of silver, and
this bright surface is hen polished un-
til it shines like quicksilver. The usual

source of light used in a locomotive head-

light is an oil lamp, and it is probable

that this lamp with its argand burner and
deflecting button, has brought the oil

flame up to its maximum degree of bril-

liance, and yet even when backed by the

efficient reflector, as it is when new and
bright, it makes but a poor search in

the darkness ahead of a fast train.

The silvered reflector which completely

envelops the lamp is the most costly part

of the headlight. This shining metal
cave, toward the end of which the lamp
is placed, is called a parabolic reflector

because the curve from which it is de-

rived is known in geometry as a para-

bola. This is a plane curve- having some
curious properties. As far as the reflec-

tor is concerned, the parabola would be-

come at once apparent if the locomo-
tive headlight was sawed in two along
its axis.

The parabola belongs to that family of

plane curves known as the conic sec-

lions of which the circle the ellipse and
the hyperbola, are the other members.

These curves are called conic sections

because they are formed when a cone is

cut by a plane. The circle is formed

when a cone is cut square across by a

plane parallel to its base. The ellipse is

formed if the cutting plane is tilted

at a slight angle. The parabola makes
its appearance when the cutting plane is

parallel to one of the cone's edges, and
the hyperbola, when the cutting plane is

parallel to the axis of the cone.

To get a clearer idea of how the par-

abola is made, suppose the cone to be

represented by the letter A, and that it

is cut through by a line parallel to one
of the legs, just as a person, pen in

hand, might cross out the letter from a

printed page with one stroke, sloping

from right to left. The curve formed by
cutting a cone with a platie as the sloping

line cut across the letter, is the parabola.

This curve when used as it is in the

locomotive headlight, has the curious

property of reflecting light in rays paral-

lel to the axis of the reflector. There is,

however, one condition which must be

fulfilled in order to secure this kind of re-

flection, and this is, that the source of

light shall be at a certain point on the

axis, called the focus of the curve.

The parabolic reflector is capable of

throwing the greater part of the light,

which reaches its surface in one direc-

tion, total reflection being here impossi-

ble, the bulk of the light nevertheless

leaves the headlight as a cylindrical beam
the full diameter of the circular mouth
of the reflector. The direct light froro

the lamp is the diverging rays which
would come through the glass if the re-

flector was removed and the lamp held

in its usual place inside the case. This
direct light comes out in the form of a

cone, part of which falls upon the track

close in front of the pilot, and the rest

goes off uselessly to the right and left

and upward.

As the reflector completely envelops the

lamp, it receives what one might say on
a rough and ready estimate about Yi, of

all the light coming from the flame, and
nearly all of this it throws ahead in a
beam parallel to the track. Of the direct

light, which, as we have supposed, is

about Yn of the total, perhaps ^ is thrown
above and on each side, so that only

about -h of all the light from the

flame falls upon the track close to the

engine. This small amount of light is all

the engineer has to rely on to show him
anything on the track nearby.

The reflected light which is poured
into the darkness ahead is somewhat
better, because there is more of it and it

does not scatter so much, but it has to

travel farther and the losses are heavy.

Reflected light from any headlight does

scatter to a certain extent, because it is

impossible to place the flame exactly in

the focus. When the light reaches an

object on the right of way, part of it is

absorbed, even quicksilver absorbs 334
parts out of 1,000. The light which is

not absorbed by the object is reflected

in all directions, and it is only that por-

tion of the light originally thrown ahead
from the lamp, and which is reflected

back in the direction of the engine, and
so reaches the eye of the engineer, that

reveals the presence of any object to him.

The parabolic reflector used in a loco-

motive headlight is a good working de-

vice, but light losses are e.xceedingly

heavy, and the oil lamp is too feeble a

source of light to be thoroughly satisfac-

tory even with the best reflector. In

view of these facts it would seem that

the lighthouse method of throwing out

illuminating rays might be applicable

to a locomotive. In the lantern

of a lighthouse the lamp is in

the center of a ring of lenses, each of

which is made up of a series of prisms

which disposes of the light, in approxi-

mately level fan-shaped spokes which
sweep out over the sea without a part be-

ing lost in the darkness above. Sema-
phore and signal camp lenses are modifi-

cations of this principle which might be

applied to the locomotive front end with

good results. A locomotive headlight

lens, could be designed which would con-

centrate all available light on the track

beginning a few feet ahead of the engine,

and on for a considerable distance. It

would light up the track, the whole track

and nothing but the track, if one may so

say. Such a lamp, with the electric arc

or an acetylene flame burning closely in

the focus of the lens, would give a pow-
erful light always beating ahead,

but only where, for safety's sake, the

steady watcher in the cab of a midnight

flyer must always look.

Timber for Railway Ties.

It was recently said by a prominent

railroad man on one of our trimk lines,

and certainly with some degree of plausi-

bility, that wooden ties have not been

used as intelligently as they might be

in this country, because where we get

nine years' service from a tie, English

roads get 21 years', and the atmosphere
of the British Isles is much damper than

that of America. The reason for this

is said to lie in the fact that wooden ties

in Great Britain are creosoted, about 2^
gallons being used per tie, and a very

large tie-plate is used under the rail, and

that between tie-plate and sleeper a piece

of felt is interposed as a further protec-

tion to the wood. The tie-plate, or as

it is called over there, the chair, is se-

cured to the tie by spikes made of close

grain fibrous iron, and sometimes with

bolts, or trenails are used, the latter being

simply a round oak peg.

The steel tie has been advocated as a

si.bstitute for the wooden sleeper, but

the objections usually urged against a
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metal siipporled track are stated to be

the greater first cost of the steel tie; the

steel tie does not last as long as the

wood, when the latter is properly han-

dled; and the steel tie is rigid and does

not act as a cushion, or absorb the

shocks which arc produced by a train

in motion. The wear and tear to rolling

stock is greater on a steel laid road than

on a wooden one, and consequently the

comfort of those traveling over it is less

than when wooden tics are used. Steel

ties have tt> be specially insulated where

track circuits arc used in connection with

automatic block signals.

The Atchison, Topeka & Santa Fe

have for a number of years carried on a

series of experiments for the purpose of

finding the most satisfactory preservative

for wooden ties and also the most suit-

able kind of wood to use.

At Somerville, Tex., this railway has

an extensive timber treating plant. Every

form of timber treatment known to sci-

ence has been tried there with the re-

sult that for all practical purposes creo-

sote has been found to be the best.

As an example of the extent to which

the service life of wood may be brought,

it is stated that creosote piling which

has been in the Galveston bridge for

nearly IS years, is still sound and in

good condition, while the average life of

an untreated pile is less than one year.

The two great enemies of forest preser-

vation in America are fire and taxes.

The fear of loss by fire and the visits of

the tax collector have in many cases

forced the lumberman to cut all his tim-

ber as quickly as possible and then turn

the land over to the farmer or leave it

a wilderness of stumps. In Canada most

of the forest areas are what are called

Crown lands, and the right to cut tim-

ber which is sold by the Government

and regulated by law, does not carry with

it the actual conveyance of the land.

In this way mature trees are taken out

without destroying or injuring those

which are coming on.

In order to provide material for ties

several roads have taken up tree grow-

ing. In 1902 the Pennsylvania planted

14,000 yellow locust trees; in 1905. 197,-

000, and this year about 800.000 will be

planted. The Michigan Central some

time ago planted 80,000 catalpa trees. The

Illinois Central have planted two large

groves of catalpa, one at Du Quoin, 111.,

and the other at Harahan, La. The Nor-

folk & Western tried catalpa in a grove

of six acres at Ivor, Va., but since it has

been found that loblolly pine grows bet-

ter in that country, and large tracts have

been planted with that species, the North-

ern Pacific are considering the planting

of trees, and they are encouraging farm-

ers along the line to plant. Onthe Penn-

sylvania, as white oak is becoming scarce,

creosoted bull pine bids fair to be ex-

tensivelv used for ties.

Modern Machinists.

The advent of the steam engine may

be said to have called into existence the

machinists' trade. The requirements of

rapidly moving machinery outgrew the

possibilities of the blacksmiths' and

wheelwrights' trades, and fitters and fin-

ishers blossomed into being. In Eu-

rope in the early part of the last cen-

tury these engineers, as they were call-

ed, assumed the dignity of a profession.

The mechanics that graduated from the

engine shops of Watt and Boulton com-

manded large wages. Some of them,

indeed, got more for their labor than

was good for them. Like heavy trage-

dians, some of them were accompanied

by understudies, whose chief duty it was

to see that their superiors were kept

away from the ale house as much as

possible. During the latter part of the

century the machinists' trade gradually

found its level. The last of the old

guard of machinists that came in with

the locomotive could be found all over

America thirty or forty years ago. These

patriarchs were mostly British, some with

the hall-mark of the Stephensons upon

them. Others were from the great en-

gineering works on the Clyde. They

could do great things with a hammer and

chisel, but looked with contempt upon

finer tools. They looked backwards and

became crystallized, like Lot's wife.

When they set the slide valves of a lo-

comotive, common mortals had to stand

afar off and gaze in dumb wonderment

at the mysterious performance. Some-

times the sides of the steam chests of

a locomotive were cast solid on the

cylinders and nothing delighted the soul

of the fossilized mechanical curiosity

more than to take his prehistoric tools

and face up the valve seats in their

sunken recesses. Time was no object.

You could look round next week and

find him at his post like the sentinel at

the gates of Herculaneum. Conceit

warped his intellect and ran him into

the eddies and shallows of his calling.

That he filled a niche, or that he was

a kind of tooth in the spur wheels of

mechanical expansion is not to be denied.

The American machinist of to-day not

only works as skilfully with hand tools

where that is absolutely necessary, but

he works much faster than did his pre-

decessor. The modem spirit is utterly

opposed to mystery and make-believe

clap-trap. Every new device is wel-

comed and the past is properly looked

upon as a stepping stone to higher and

better things. The promulgation of a

broader and brighter spirit comes from

education, from the interchange of

thought, and particularly from the wide

circulation of literature that, like seed

sown in the furrowed earth, blossoms

into beauty and ripens into richness.

The schoolmaster is omnipresent. The

student is everywhere.

Repair Shop Savings,

"In the average run of railroaa ma-

chine shop work, excessive stock for

finishing should not be there." This re-

mark occurs in Mr. C. J. Crowley's pa-

per, recently presented to the Western

Railway Club. In dealing with the vari-

ous savings which may be effected in

railway repair shops, he takes up the

question of the ability of modern ma-

chines to remove metal. He says the

tendency of present day machine de-

sign is toward strength and massiveness,

and the efficiency of a machine is gen-

erally gauged by its ability to cut deep-

ly and quickly. To-day, railways are

buying tools which in bulk, weight and

working capacity are marvels, and that

is all right. The modern machine, aside

from its strength, is equipped with

speed and feed adjustment attachments

which are immensely valuable. These

are no uncertain improvements, for they

tend to increase ease, accuracy and speed

of output.

If there is an excessive amount of

metal to remove, these are the machines

to use, and the rational method is to

crowd on power and get it off in the

shortest time. It is the prevalence of this

excessive stock on parts to be finished

to which Mr. Crowley very wisely di-

rects attention. Excessive stock means

unnecessary initial expense for castmgs

or forgings. Excessive stock on cast-

ings, he thinks, indicates poor pattern

design, and the use of one pattern to fill

several sizes needed, is secured at a sav-

ing in pattern shop labor, but at a heavy

increase in the net cost of output.

These remarks remind us of a case

which we heard of some years ago. A
tenant wanted a landlord to put in some

extra fixture in his house. The landlord

agreed, if the tenant would pay a little

more rent. The tenant refused, on the

ground that in a short time he would

have paid for the extra fixture and then

he would have to go on paying higher

rent for years, and so on to the end of

the chapter. Under the circumstances,

he found he could better afford to put

the fixture in himself, pay the cost of

it. and keep his rent where it was. The

application of this landlord and tenant

incident which we have just given is

well exemplified in the remarks of Mr.

Crowley, which follow:

"Let us suppose your road purchased

fifty locomotives, carrying twenty-inch

cylinders. The pattern shop, in making

ready to meet repairs with castings,

builds a piston head pattern, say, of the

solid type. The foreman pattern maker

knows the cylinders on these engines

wilf wear larger and larger, hence pre-

pares, in a way, for this by constructing

a pattern which will finish for a 205^

in. cylinder. AVhat has he done? For all

engines so damaged as to require new

cylinders, for all cylinders bushed during
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the life of the engines, perhaps for

twenty years, the inachine shop will con-

tinue to finish the piston head to twenty

inches. Suppose the thickness of the

piston is five inches. Each time this

stock is removed there are twenty-five

pounds of metal turned ofT which, at a

net loss of I cent per pound, means a

loss in metal of 25 cents. We all know
it will cost more for labor to finish the

piston head carrying this extra stock

than were it reduced to a decent mini-

mum. No matter on what machine this

finishing of the piston head is done, the

theory is the same. The needs of this

particular lot of engines require at least

two sizes of the patterns. These patterns

are easily made and last well, the same
core boxes will answer for as many sizes

as are actually demanded."

In working cast iron there is a loss

of about IS per cent, of the borings and

turnings. The iron dust is lost in every

movement from tool to scrap bin. If

the solid piston is of uniform thickness

it can be finished on a wet grinder. The
grinder will remove the sand, leave most
of the hard scales and save 30 cents'

worth of stock. It is possible to make
patterns which will suit the best laid

plans of the machine shop. When it

comes to finishing holes, actual practice

shows that a hole can be reamed for

one-half what it costs to drill; therefore,

wherever possible, it should be cored as

large as practice will permit and finish-

ed with a reamer. The labor cost is

one-half and the solid metal to be taken

out of the hole is saved.

Many castings have lugs to fasten

them to the faceplate. The metal in

them goes back to the foundry at a

scrap price, and there is always a loss

incurred. Instead of doing this over and
over, perhaps a thousand times in a year,

a permanent chuck which will hold the

casting will save the waste. In this

connection we may refer our readers to

a letter in the general correspondence
department of Railway and Locomotive
Engineering for May, 1906, page 204,

which tells of the very kind of thing

which Mr. Crowley advocates.

He also called particular attention to

steel castings, as they are hard to fin-

ish. The speaker referred to brass work
as well, and told of how he saw a look
of satisfaction overspread the face of

the demonstrator in a railway repair

shop which he visited, as the machine
they were looking at tore off metal from
.a driving box brass. He found that

from H to 14 in. metal was allowed for

on their patterns for finjshing. The
metal came ofif about as easily as if it

had been % in. thick or less, but the

extra stock taken off represented a loss.

Castings of all kinds were referred to

by Mr. Crowley, who is the shop dem-
onstrator on the Chicago, Burlington &
Quincy, at West Burlington, Iowa, be-

cause castings are so largely used in

railroad work.

The same general principles as those

advocated in regard to castings apply to

the finishing of forgings. He said:

"Hammered or forged iron may cost 3
cents per pound, while the scrap turn-

ings or borings will not net over l/z cent

per pound. If the frame forge men work
carefully and keep the stock on a main
frame within one-fourth inch all over,

they will do their work as well as could

be expected, but for every additional

one-sixteenth inch there will be a dead

loss of $3 to $4. Thus it is not always

a question of how cheaply you can plane

frames, but how best you can forge

frames. Labor cost items are generally

less than material cost items; therefore,

it behooves every man in authority in

these matters to watch his rough ma-
terial."

To Exclude General Foremen from
Master Mechanics' Ass'n.

Ne.xt year the American Railway Mas-
ter Mechanics' Association will be forty

years old. During these forty years of

its existence general foremen have been

admitted as members when their names
were presented by their superior officers.

Notice of an amendment to the con-

stitution has been submitted to the asso-

ciation and will be voted upon at the

40th convention making general foremen

no longer eligible for membership. We
consider this a reactionary move and
hope that the convention will not sustain

the recommendation for this change.

On many small railroads the general

foreman is the only representative of the

mechanical department, and when he is

debarred from membership in the Mas-
ter Mechanics' Association the railroad

is deprived of the benefit that comes
from the connection with this useful or-

ganization. General foremen are in some
respects the most useful members of

the mechanical department and it seems
unfair that anything should be done to

lessen the importance of their position.

Railway Scholarships.

The Canadian Pacific Railway offer

their employees five scholarships, each

of which cover four years' tuition in the

faculty of Applied Science in McGill

University in Montreal. Two of these

scholarships are awarded this year and
the examinations took place last June.

The two candidates making the high-

est average and complying with the re-

quirements for admission will be award-

ed the scholarships and have the op-

tion of taking a course in any depart-

ment of the faculty of Applied Science.

Scholarships are renewed from year

to year only upon the holders thereof

passing satisfactorily the sessional and

other examinations prescribed by uni-

versity authorities. They are open to

all employees of the company un-

der 21 years of age who are on
the permanent staff and also to minor
sons of employees anywhere on the road.

This is an important aid to the work
of advancing technical education among
railway employees and speaks well for

the enlightened business policy of the

company, from which they will reap

benefit, as well as do those who receive

the training.

Education of an Engineer.

The subject of the education of an

engineer is being discussed with consid-

erable feeling in the British press. For
the average working engineer actual

workshop experience cannot begin too

early, in fact it should precede technical

training. The evening school system has

in many instances made an excessive

demand on a boy's energy. The system

introduced by Mr. Macintosh, Superin-

tendent of Motive Power of the Central

Railroad of New Jersey, ought to be

taken as a model for all engineering es-

tablishments. The boys are taught the

technical branches of mechanical engin-

eering in the company's time; they are

paid for the time they are in school, and

attendance is compulsory.

Tribute to Railway Men.
In a recently published article on the

Railways of Africa, Lt.-Col. Sir Percy

Girouard, director general of British

military railways, speaks in high terms

of praise of railway men. He says:

"From 1899 to 1902 the entire railway

system of South Africa was submitted

to the greatest strain a railway can en-

dure—the test of what proved to be a

great war.

"The devotion to duty and heroism

displayed by the railway workers of

South Africa during those days of strife

will not be easily forgotten. Intrepid

bridge builders and reconstructors of

liundreds of damaged structures—engine

drivers and firemen who died on their

footplates, armored trains moved by

fearless crews holding their lives of but

little value for the general good. Yet
notwithstanding disease, inevitable lack

of organization, incessant attacks by the

enemy, the railway man added then in

South Africa a brilliant chapter to

railway annals, marked through many
failures, by success."

Concluding, he speaks not only of the

struggle in South Africa, but of all wars,

and thus pays a noble tribute to the

work of railways and of railway men.

"The sword quickly drawn establishes

supremacy rapidly, too often, however,

leaving in its wake many, if not all the

ill-effects, of a call to arms. The slower

and more economical ideals-civilization

advancing hand in hand with the rail-

way—has never left behind it other than

a heritage of material and moral prog-

ress."
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To Become a Locomotive Engineer.

A short time ago ihc Editor of Popu-

lar Mechanics requested Mr. Angus
Sinclair to write down some of the

reasons why a young man of intelligence

and perseverance should become a

locomotive engineer. The following is

what Mr. Sinclair wrote, and it is re-

produced here for the information and

encouragement of those who are think-

ing of entering or who have just entered

the motive power department:

In the prevailing struggle for

existence, it is no easy task for a young

man having no special training or tech-

nical education to decide upon a calling

which is likely to give him permanent

employment with fair remuneration. In

surveying the field of available occupa-

tions, I do not find one which is equal

to that of locomotive engineer for pro-

incompetence becomes a continual

source of annoyance and danger, when
the holder is privileged to perform the

duties of a locomotive engineer. The
first requisite of a would-be locomotive

engineer is the possession of a good

constitution and an estimable character,

with steady habits. He ought to be nat-

urally industrious and have a good
common school education, be of observ-

ing habits, have good eyesight and

hearing and be free from nervousness.

He must also be courageous without

being reckless and he must have the ca-

pacity of keeping cool under danger or

difficulties.

If a man possesses these charac-

teristics and knows that he has them, he

can safely ofTer himself as a fireman,

for his progress towards the right hand

side of the engine is assured.

There are few lines of work where the

faculty of concentrating the mind to the

work on hand is so valuable as in that

of running a locomotive. A man may
be highly intelligent and be well endowed
with general knowledge, but on a loco-

motive he will make a failure, unless his

whole attention, while on duty, is

devoted to the duties of taking the loco-

motive and train over the division safely

on time. The man who lets outside

hobbies or interests take much of his

thoughts while running a locomotive, is

likely to get into many scrapes.

People of a serious disposition are

generally regarded with favor for re-

sponsible railroad employment, but I

did not find that decidedly religious men
made such good engineers as others less

regenerate. Ahaziah Sims had drifted

from the oil room at Springfield to (ir-

STEEPLECHASE P;ER AND THE FAMOUS STEEL PIER WHERE THE CONVENTIONS WERE HELD AT ATLANTIC CITY, N. J.

viding a good income and congenial

employment for the right man. "The
right man" is a very important factor

in deciding who shall be accepted among
the numerous candidates for the posi-

tions that lead to the position of loco-

motive engineer.

The average man who oflfers himself

as a fireman with a view to becoming a

locomotive engineer, gives himself no
self-examination to ascertain if he has

the attributes that will make a success-

ful engineer; and therefore the officials

-controlling the employment have to be

keen inquisitors to prevent the wrong
man from taking a place in the line that

leads to the cab of a locomotive. This

exercise of judgment is not always

successful for some men to become
engineers, who have not the natural ca-

pacity to care for any appliance as com-
plicated as a wheel barrow, and their

The locomotive engine which reaches

nearest perfection, is one which per-

forms the greatest amount of work at

the least cost for fuel, lubricants, wear

and tear of machinery and of the track

traversed; the nearest approach to per-

fection in an engineer is the man who
can work the engine so as to develop its

best capabilities at the least cost. Poets

are said to be born, not made. The
same may be said of engineers. One
man may have charge of an engine for

only a few months, and yet exhibit thor-

ough knowledge of his business, dis-

playing sagacity resembling instinct

concerning the treatment necessary to

secure the best performance from his

engine; another man, who appears

equally intelligent in matters not per-

taining to the locomotive, never de-

velops a thorough understanding of the

machine.

ing, then by force of staying became

engineer. He was a pious man and not

only he, but others, imagined that his

religious capital made up for no end

of occupation shortcomings.

One morning Ziah walked smilingly

into the roundhouse oflSce from a night

run and remarked: "Had splendid run.

Engine all the way kept sa>'ing: 'Bless

the Lord, Bless the Lord.'
"

"I know vat vas de matter vid your

engine, Zi," remarked Joe Dietz.

"Your valves vas oud and you did not

know id. Hims odt say: 'Bress de Good
Lord' and den you haf four exhausts."

Ahaziah was less than a good average

engineer, for he permitted his mind to

praise the Lord in psalms when he

ought to have been fondling his engine.

Glorifying the Lord and his works is all

right in its place, but it is better for an

engineer on duty to be keeping a keen
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ear on the deterioration of the pistons

and valves or main rods, or air pump,

or other part that is getting demoral-

ized. Which of these pistons is begin-

ning to blow? What is the matter with

that injector that needs help, etc, etc.?

The man who cannot devote his mind

exclusively to the working of the engine

and looking out for signals, when on

duty, will not make a first-class

engineer.

I was a locomotive engineer between

breaks for about twenty years, but I

was in some respects a better engineer

in the first five years of service than in

the last five years. The cause of this

degeneracy, so to speak, was, that lat-

terly distractions had come into my life

and I was not able to concentrate my
attention upon the working of the en-

gine with the same interest that I could

apply when younger. My mind would

wander to studying of scientific prob-

wet sand and 45 tons of dry; machine

shop building, including an engine

room 20 by 60 ft., boiler room 40 by

60 ft.; machine shop 60 by 90 ft.; oil and

storehouse, with cellar 30 by 45 ft. with

ofiice 15 by 70 ft. for the General Fore-

man and Storekeeper. There will be a

trainmen's building 35 by 50 ft., which

will include toilet rooms for workmen;

and on the first floor standard bath and

locker rooms. The second floor of this

building will have lounging and bunk

rooms for the enginemen and trainmen.

There will also be a standard 80-ft.

turntable and a double ash pit 150 ft.

long, to be equipped with hoisting

crane and automatic grab buckets.

Fogs Here and Abroad.

Fogs are heavier in the British Isles

than they are here, and on the railways

over there they have to take greater

precautions than we have. When a fog

SVBSTITUTE I OR GOOD PACKING—CAN VAS CURTAIN USED ON A
WESTERN PASSENGER ENGINE.

Wrong Listener.

A young girl sat in her bedroom with

a novel. Her hair was down and her

feet were in red slippers. Now and then,

extending her white arms, she yawned.

You see, it vi'as very late, and down

stairs in the drawing room her older sis-

ter was entertaining a young man. She

naturally felt a deep interest in the en-

tertainment. She was waiting, to hear

how it would terminate. And at last

there was a sound in the hall, a crash

as of a closing door, and it was plain

to the impatient girl that the young man
had gone. She threw down her novel

and running forth peered over the bal-

i:strade, down into the hall's intense

blackness. "Well, Maude," she called,

"did you land him?" There was no im-

mediate reply to her question. There

was a silence, a peculiar silence, a si-

lence with a certain strained quality in

it. Then a masculine voice replied:

"She did."

In referring to the Nathan Manu-

facturing Company's publications in last

month's issue we spoke of the coal muf-

fler and safety. It should have been the

Coale muffler and safety valve, which is

made by a company of that name in

Baltimore, the sale of whose product has

been lately secured by the Nathan Com-
pany. The way the name of this valve

was printed, without the final "e" really

showed a small saving in coale which

is most commendable in connection with

any kind of pop or safety valve. We
therefore advise our friends to write to

the Nathan Company of New York and

make inquiry about this valve, or at

least ask for the folder and be sure you

spell the word Coale if you write.

lems that required too much attention.

Many hardships have to be endured

by nearly all locomotive engineers, but

the life has its compensations. A man
who knows his business and performs

his duties properly holds a very inde-

pendent position. As to the attractions

that might induce a young man to

choose the business of a locomotive

engineer, I testify that with all its

drawbacks I do not know of a

pleasanter business. It has been my good

fortune to engage in many occupations

—

some of them of high grade—some of

them of very honorable standing—but I

never enjoyed any work so much as

that of running a locomotive.

The Baltimore and Ohio Railroad in-

tend to make extensive improvements

to their terminals at Cleveland, Ohio,

to provide for needed additional facili-

ties required by the increase of busi-

ness. The improvements will include

the erection of a ten-stall standard

brick roundhouse; a gravity coal tipple

having a capacity of 360 tons; a sand

house with a capacity for 35 cars of

settles down on an English road every

distant signal in the fog zone is guarded

by a man, who is supplied with

torpedoes, flags, lanterns, etc.; the lat-

ter are called detonators on that side of

the Atlantic. When the signal is set

at danger two torpedoes are placed on

the track to warn the engineer, and

these are supplemented by a red lan-

tern in the -hands of the man. The tor-

pedoes cost about a cent and a half

each. There is a machine in use at

each point where the detonators have to

be placed on the track, by which the

second torpedo is driven oflf the rail

by the force of the explosion of the first,

and before the train runs over it.

Only one is necessary, the second being

merely a precaution, and as these fog

signals are used in great numbers, the

machine for saving the precautionary

second torpedo effects considerable

economy, without leaving anything to

chance.

The books which help you most are

those which make you think the most.

—Theodore Parker.

Steel and Glass Bridge.

The State of Colorado will soon pos-

sess the highest bridge in the Western

world and it will be over the deepest

chasm in the Rocky Mountains. The

bridge is being built over the far-

famed Royal Gorge of the Arkansas

River. This is the narrowest point in

the Grand Canon of the same stream

—

the great gate, as it were, through which

the Arkansas River empties its enor-

mous volume of water, gathered from

the melting snows 150 miles above, in

the vicinity of Leadville, on to the plain

once known as "The Great American

Desert." At the point in the Royal

Gorge where the bridge, is to be

stretched, the abyssmal rent in the

earth's crust is but fifty feet wide at

the bottom and 230 feet wide at the top.

The walls rise almost perpendicularly

for a distance of 2,660 feet, and are com-

posed of granite iron-stained and with

the colorings that blend into innumer-

able pleasing effects. It is said that the

bridge will be built of steel and glass.
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Our Correspondence School.
In thl> department we propose gIvInK the Information that will enable trainmen to pa» the examinations they are suh|ected to before belnf

promoted. If any of our students fall to understand any part of the Instructions, we will gladly try to make them plainer If they write to

us. All letters Intended for Our Correspondence School ought to be addressed to Department E.

Third Series of Questions.

With this issue, wc begin the third

series of questions and answers. The
questions are tal;en from the book pub-

lished by a prominent southern railway,

and this scries will include such answers

as will be asked concerning train rules

and operation.

1. What is your name?
A.—(Personal answer.)

2. How many years' experience have

you had in railroad work? On what

roads and in what capacities?

A.—(Personal answer.)

3. Are your eyesight and hearing

good?

A.—(Personal answer.)

4. Do you use intoxicating liquors, if

so, to what extent?

A.— (Personal answer.)

5. What is necessary to make any rule

or set of rules for the government of

railroad employees efficient?

A.—The rule or rules must be known
and understood by all concerned.

6. Have you been supplied with a copy

of the rules and regulations?

A.—Yes.

7. What do they supersede?

A.—All those previously issued.

8. What precautions are necessary be-

fore starting on a trip?

A.— I should have my watch with me.

and compare it with the company's stan-

dard time. I should have all special ap-

pliances required for my duties on the

road, and the appliances should be_ in

good condition.

9. What instructions, written or print-

ed, should be in your possession while

on the road?

A.—The time table now-in force, and

the book of rules.

10. Are there special instructions for

the government of employees in addi-

tion to the book of rules?

A. Yes.

11. How must special instructions be

observed?

A.—They must be observed with care

and particularity.

12. What employees must have copies

of these rules?

A.—.Ml concerned in the operation of

trains.

13. When must they have their copies

at hand?

A.—Always when on duty.

14. What knowledge must they have

of the rules?

A.—^They must have a thorough knowl-

edge of the rules.

15. What is the duty of each employee

with respect to their being carried out?

A.—He must not only carry out the

rules himself, but must assist others in

doing the same.

16. Do you understand that an em-

ployee is required to obey, and, there-

fore, to know all the rules and regula-

tions, or only those applicable to his de-

partment?

A.—All the rules must be known and

obeyed.

17. What is your duty, if in doubt as

to the meaning of any rule or special

instructions?

A.— I should apply to the head of my
department for explanation of any rule

about which I am in doubt.

18. Under whose authority are em-
ployees while on duty in the train serv-

ice?

.\.—They are under tlie authority of

the designated officer of the operating

department.

TUXNING .\N ENGINE AT C HARKO F. Ri;sSI.\

jg. Are any other persons than em-

ployees of this company subject to these

rules? If so, what persons and when?
A.—Persons authorized to transact

business on trains or at stations are sub-

ject to the company's rules.

20. How often and when is standard

time telegraphed to all points?

A.— (.\nswer must show knowledge of

the particular practice of the road to

which employee belongs.)

21. What is meant by standard clocks?

A.—Standard clocks are those desig-

nated by the company for the use of

employees when regulating their watches

an J those by the time which trains are

run.

22. Where are the standard clocks on

thi^ division located?-

A.—(Answer must show knowledge of

particular practice of road to which em-
ployee belongs.)

23. How are they distinguished?

.\.— (.Answer must show knowledge of

particular practice of road to which em-
pl')ycc belongs.)

24. From what clocks only must train

men and enginemen take time?

A.—From standard clocks.

25. Have you a reliable watch?

A.— Yes.

26. How is the reliability of watches to

be determined?

A.—By regular inspection by the com-
pany's designated watch and clock in-

spector.

27. How often must watches be ex-

amined and certificates be renewed?
A.— (Answer must show knowledge of

particular practice of road to which em-
ployee belongs.)

28. When must you regulate your
watch by the standard clocks, and what
is your duty after regulating your watch?

A.—Before starting on a trip. Con-
ductors and engineers must compare
watches.

29. When yohr duties are such as to

prevent you from access to standard

clocks, how are you to procure standard

time?

A.—Standard time must be got from
some employee who has regulated his

watch in accordance with a standard

clock as prescribed in the rules.

Calculations for Railway Men.

BY FRED H. COLVIN.

Levers multiply distances moved as

well as pressures applied, and a very

common example of this is in the rocker

arm used with every link motion, on any
indirect connected locomotive, as most
of them are. There it reverses the mo-
tion and also varies the travel between

the eccentrics and the valve, as a usual

thing. Calling the lower end of the

rocker 8 ins. and the upper end 10 ins.,

we see from the examples given in May
that if the power is applied to the short

arm it will not balance as great a force

at the other end. That is if we apply a

force of 100 lbs. on the 8-in. arm it will

only transmit 80 lbs. from the long end,

because 100X8=800. and divide this by
the long arm, 10 ins., gives 80 lbs. as the

power transmitted. Reversing this, the

power is transposed as shown in both

cases in Fig. I. Also note the difference

in the travel of the two ends as this is

an important feature which we will take

up shortly.

Now passing to Fig. 2, we see the

effect of a series of levers, all of the

first class in this case, with the short

arms 2 ins. and the long arms 4 ins.

This doubles up the power every time.
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giving 20 lbs. at the top of first lever,

40 lbs. at the bottom of second lever, 80

lbs. at the top of third lever and giving

a final of 160 lbs. or 16 times the initial

pressure. The horizontal bars simply

connect the ends of the levers and trans-

mit the power but do not alter it.

FIG 1. ROCKER ARMS.

Fig. 3 gives a combination of levers, all

pivoted at the top, at C £ G and /.

Lever A C is 6 ins. long with power

applied at A and taken off at B. So we

multiply 6 by 10 = 60. Divide this by 4

and we have 15 lbs. as power transmitted

from B. Lever E D simply transmits

power, the same as is done in some

forms of valve motion when the motion

is carried over the front axle. This

power is still 15 lbs. at the lower end of

G F. Here the power arm is also 6 ins.,

so we multiply 6 by 15 = 90, and as the

power is taken off at 2 ins., divide by 2

and get 45 as power transmitted to the

fourth lever at /. Here the power arm

is 4 ins., / /, so we multiply 45 by 4 =
180. Divide this by the weight arm K,

FIG. 2. SERIES OF FIRST CLASS LEVERS.

6 ins., giving 30 lbs. as the final force

transmitted. This shows how power is

increased and decreased by the various

connections of the levers.

c-
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verse the spool and pull the thread from

the bottom and the spool still rolls

toward you, because you are pulling on a

point above the contact between spool

and the table or whatever it is rolling on.

Tic a rope to your boy's wheel at any

point and you get the same thing as k>ng

as you stand on the ground. But when

you get on the wagon and pull, you find

the case just as when you pushed un the

spokes with a stick. Another way that

we gain power or rather use power with

more advantage is in using different sized

pistons, in such cases as hydraulic rams

or jacks. We never gain power any

way, that would be to get something for

nothing. Nature doesn't work that way.

When you are able to lift a great weight

by means of a lever, it is because you

apply a smaller force through a greater

distance. This holds true with differen-

tial pistons, or gears, or any other form

of apparatus.

Suppose we apply 50 lbs. pressure on a

lever which gives an increase of 10 to i,

making 500 lbs. at the business end of

the lever. This end operates a small pis-

ton, one square inch in area, so that it

gives a pressure of 500 lbs. per square

inch. This pumps against a larger pis-

ton of 10 square inches, so that, with 500

lbs. pressure on each square inch, there

is a total of 5,000 lbs, on the large pis-

ton. It can also be seen that, if the one-

inch piston pumps one cubic inch of

liquid at a stroke, it will have to spread

out over 10 times the area in the big

cylinder and only give a movement one-

tenth as much. This figures down to the

fact that, while we multiply the power

100 times we move the hand or other

source of power 100 times as far as the

load is moved. This is the principle of

all hydraulic jacks.

Questions Answered

WANTS TO BE A GOOD FIREMAN.

(61) T. R., Paterson, N. J., writes;

Would you say how I can procure a

position on a railway as fireman? Would
it be necessary to go through a course

of instruction such as is advertised by

some institutions for teaching how to do

railway work? A.—Apply to the nearest

master mechanic for employment on a

railway and if you are taken on. be

ready and willing to go at the work in

earnest, with the intention to make a

success of it. If one master mechanic

can't take you, another may. It is not

necessary to take a course of instruction

in any institution. Do your work what-

ever it is thoroughly, and in your spare

time study some good helpful books on

engineering subjects. Railway and
Locomotot; ENtiiNF.ERiNO will help you

and we have all the books you need, but

rcnicmbir success depends on your own
elTorts and your own character,

CAUSE OF INXHEASING LEAD.

(62 j H. E. M., Denver, Colo., asks:

What causes the lead to increase on a

locomotive as the reverse lever is

hooked up? A claims it is caused by the

radius of the link. B claims that the

radius of the link has nothing to do with

it. Which is right? A.—The alteration

of lead which occurs when the reverse

lever is notched up is due to the fact

that the centers of each eccentric arc

some distance apart and therefore each

eccentric rod end describes its own arc.

If the eccentric straps surrounded the

axle, aod the curvature of the link was

struck from the center of the a.xle, both

eccentric rods would have the same
center, and no alteration of lead would

be caused when the reverse lever was

raised or lowered. As it is now, the

raising of the link causes the rods to

revolve about different centers and their

ends describe different arcs. This would

take place if the link was straight, so

that A is not strictly correct in what he

says.

GRATE AREA AND HEATING SURFACE.

(63) M. De W., Oak Hill, N. Y.,

asks

:

How much grate area should there be

for each square foot of heating sur-

face with a soft coal burner, and how
much with a culm burner? A.—With
soft coal burners, as a general rule, the

grate area is about 1/70 of the heating

surface, and for culm burners about 1/30

of the heating surface. In this, as

in other things, circumstances alter

cases, but roughly speaking these pro-

portions are fairly accurate. A study

of the engines illustrated in Railway
AND Locomotive Engineering to June

this year shows: Soft coal burners, Jan.,

B, & O, 2-8-0, have 49,1 sq. ft. of heating

surface to I sq. ft. of grate area; Wa-
bash 4-6-0, 83.4 heating to I of grate ; Feb.,

D. & W. 2-8-0, 60.1 to I ; Monon 4-6-2,

66 to I : March, Frisco 4-6-0, 61.9

to I ; M. K. & T. 4-6-0, 92.8 to I ; April,

B. & M. 2-8-0, 61.5 to i; N. C. & St. L.

4-6-0, 78.5 to i; May, O. S. L. 4-6-2,

61.S to l; June, N. & W. 4-6-2, 76.1 to

I ; Southern 4-6-2, 71.4 to i ; culm

burners Jan., C. P. R. 4-6-0, 30.4 to l;

May. D. L. & W. 4-4-0, 24.4 to i. The
average of these soft coal engines is

6g.3 to I and of the culm burners 27.4

to I.

DIFFICULT TO NOTCH UP.

(64) I. E. N., Logansport, Ind.,

writes :

Why is it that when you are running

an engine at a fast rate of speed and

you drop the reverse lever from the

working notch in the quadrant to the

corner, that you cannot hook the lever

back again until you slow down the

train ? A.—There is always a certain

amount of friction between the eccentric

sheaves and the eccentric straps and

when running at a high rate of speed

this friction tends to carry all the eccen-

tric rods round with the eccentric. If

they were free to do so. they would re-

volve round the axle like (he spokeS

of a wheel. This causes a strong

downward pull of the hook on the saddle

pin, when running forward. The rodr
are, however, fastened to the link which"

is held in position by the saddle piti,

hangers, tumbling shaft and reach rod.

Further than this, when the reverse

lever is notched up, the valve travel is

short and the link oscillates so to speak

about the link block. When the link is

let down the valve has full travel and the

slot of the link with the link block in

it swings through a greater arc at

the location of the link block than

it did before, so that i.i the process of

raising the link you would have the

link slot often almost broadside to the

direction in which the link must move
to notch up and this makes it harder to

lift. When using steam, whatever un-

balanced pressure there is on the valve

also makes the link harder to lift, be-

cause the rocker arm is harder to move.
especially in what we have called the al-

most broadside position of the link slot.

With steam shut off and speed reduced,

friction everywhere is reduced, and the

pull down of the link on the saddle pin

is less.

GOOD and BAD STEAMERS.
,

(65) S. O. S., Millvale, Pa., writes:

Our road had a number of freight

engines built at the Baldwin works, and
a few of them were sent to the division

on which I am an engineer. Some of

these engines were great steamers and

two of them would hardly make enough
steam to get along with on the road.

They kept getting worse and finally had

to be taken into the shop. The nozzles

were made smaller and the front ends

were altered on several occasions, and
still the engines did not make very much
steam. Now that the boilers are clean

valves good and square, packing in

cylinders in good condition, no leaks in

steam pipes and nozzles tight on base:

can you tell why one engine will make
plenty of steam and the other one still

make very little steam, and both of

them are new engines? A.—There may
be several reasons why one steams and

the other does not. One may be fired

better than the other, or the smokebox
of one may draw air through some un-

discovered leak, or the exhaust may not

be in line with the stack. Some engines

said to steam badly have been found to

have had insufficient throttle opening.

WE.\R OF MAIN DRIVING WHEEL TIRES.

(661 G. E. C, Xewton. Kan.,

writes:

I am running an engine here, a 2-6-2

tj-pe. The tires of the six drivers arc
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all tempered the same, but both main

tires are worn i /2 inch smaller than the

rest. Why is it? A.—Main driving

wheel tires as a rule wear faster than

the others because they are subject to

the pressure of the main- rod which

tends while turning the wheel to press

it down on the rail. The shorter the

main rod the greater this tendency.

It is also attributed to the main drivers

being slipped by the cylinder power

until, the lost motion of the rods

brings the surplus cylinder power

to bear on the other coupled wheels.

There is also a tendency, when the en-

gine is running forward and working

hard, to transfer a portion of the weight

carried on the engine truck and forward

drivers to the main drivers, assuming

that they are the intermediate pair, thus

increasing the load they have to carry;

as a consequence, the greater amount
of work they have to do results in great-

er tire wear. Sometimes the sand pipes

are located so as to drop the sand im-

mediately in front of the main drivers,

which tends to cut them a little faster

than if dropped in front of the forward

drivers. It is possible that in your case

the main tires may carry somewhat more
weight than the others, due to the un-

equal distribution of weight over all the

wheels, though intended to be alike, or

your main tires may be a little softer

than the others, although supposed to

be tempered the same.

WATER LEVEL WHILE WORKING STEAM.

2. The gauge cocks and the water

glass and cocks are in first class con-

dition. The lowest gauge cock is lo-

cated about 6 I /2 inches above the

crown sheet level, and the bottom water

glass cock is about 2 inches above the

crown sheet. There are no bolts, bars,

or stays in behind these gauge cocks.

But why is it, at all times when water

is above crown-sheet and engine work-

ing. I can draw water through any of

these cocks regardless of where the wa-

ter level is? A.—The location of the

bottom gauge cocks appears to be rath-

er high, and if the water level, while en-

gine is shut off, is not lower than this

cock, then there is nothing surprising

in the fact that you can get water from

any of the other gauge cocks while the

engine is working. If, however, when
the water level is only 2 inches above

the crown sheet when the engine is

shut off, you can get water in the top

gauge cock while working steam, it

would seem that the location of the

throttle and also of the dry pipe that

supplies the fountain head, and possib'y

the fact that the spacing between the

top and bottom gauge cocks is very

small, all combined may be responsible

for the result you experience. Bad wa-

ter would help considerably. With the

throttle and dry pipe to fountain head

located well back over the crown sheet.

the entraining action of the steam will

be more noticeable.

PRESSURE CONNECTION OF SAFETY VALVE.

(67) C. S. K., Toledo, O., writes:

Please explain how it is that

the safety valve, when used with

the distributing valve, relieves the

brake cylinders of extra pressure?

It does not seem large enough

to take care of all the air that must es-

cape from those large cylinders to

reduce the pressure to the right amount.

A.—The safety valve is connected to the

distributing valve, and is in communica-
tion with chamber g of the latter when
the equalizing piston and slide valves

are in service position. When the pres-

sure in chamber g is greater than 53

lbs., which is the amount at which

the safety valve is set, it opens and re-

lieves this chamber of the surplus pres-

sure. Then the pressure in chamber c

brake cylinder pressure, forces the ap-

plication piston 10 back until the ex-

haust valve 16 uncovers the exhaust

ports from the brake cylinders to the

atmosphere and allows brake cylinder

air to escape until the pressure reduces

to an amount equal to that in chamber g

and the application chamber.

In the emergency position of the

equalizing piston and slide valves, there

is a small port connection between the

main reservoir supply a and chamber g,

which supplies air to this chamber just a

trifle slower than the safety valve can

dispose of it. On account of the brake

"valve equalizing reservoir being con-

nected to chamber g and to the applica-

tion chamber in emergency applications,

the pressure in these chambers equalizes

at about 60 lbs., and the small supply

from passage a causes that pressure to

be maintained in these chambers until

the release. With the distributing

valve, brake cylinder pressure is always

equal to the pressure in chamber g and

the application chamber. Hence, it will

be seen that the safety valve has only

to regulate the pressure in these cham-

bers in order to efifect a proper regula-

tion of brake cylinder pressure.

ABOUT TO STALL.

C68) I. E. N., Logansport, Ind.,

asks

:

Why is it, that when you arc on a hard

pull, and are about to stall and you drop

the reverse lever from about the fourth

notch from the center to the corner of

the quadrant, your engine will almost in-

variably stop? A.-—When you have ob-

served this state of affairs, that is on a

heavy pull and lever notched up. the

chances are that the engineer has been

setting up the hill as far as he can.

largely on the momentum of a run at

the grade, and that he has waited too

'nng before dropping the reverse lever

down. Sometimes an engine with a

long tri'n running down one hill and

up another, may not be able to get over

without the aid of a good run at it. If

an engine going pretty fast on the hill

had its reverse lever dropped down too

soon, the heavy exhaust would be

choked and the speed reduced, and so

the lowering of the reverse lever is de-

layed as long as possible. The farther

up the hill the front of the train gets,

more of the rear portion comes ofT the

down grade and goes on to the up

grade. So that if the full power of the

engine is not exerted until too late, the

engine will stall. This is on the assump-

tion that both full power and a good
run at the hill, are necessary to get over

the grade.

CAUSE OF BUCKLING.

(69) J. McK., New Haven, Conn.,

writes :

We have had more buckling of trains

last winter than ever. What is the

cause of it? .\.—Buckling usually oc-

curs on long trains, that are partially

equipped with air brakes, and it is the

result of the rear running up hard

against the forward end when a heavy

application of the brakes is made, crush-

ing and derailing some of the weaker

cars that may be located toward the mid-

dle of the train. When trains "buckle"

that are fully equipped with air brakes,

it is usually found that the make-up and

arrangement of the air brake equipment

is responsible for it; such as two or

more cars close together at the head

end with their triples cut out and non-

standard triples located close to them;

non-standard triples cut in and working,

but placed close to the head end of the

train or next to the engine; and heavy

paper gaskets placed in the hose coup-

lings that restrict the flow of air in the

pipe. These conditions prevent quick

action being had when the engineer tries

to make an emergency application; and

the result is the brakes apply hard

on the front end of train be-

fore they commence to take hold

on the rear, allowing the latter to

run up hard against the former with

damaging effects. Where buckling oc-

curs on a road of more than one track,

the danger to trains running on the oth-

er tracks, in either direction, is very

great, owing to the fact that the derail-

ed cars often block those tracks.

Canadian Railways.

A branch of the Canadian Pacific Rail-

v\ay, 80 miles in length, is being con-

structed from Strasburg to Saskatoon.

The Grand Trunk Railway is also build-

ing a section from Touchwood Hills to

Saskatoon, a distance of 137 miles. Both

branches are expected to be completed

this year and it seems to be a race as

to which will reach the desired point

first.
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Air Brake Department.

Air Brake Convention.

The Air BraUo Association lield its

lliirtcciuli aiuiual convciUion in Mon-
.trcal, Canada, CDniiiK'nciiiK nn the

niorniiiK of June 5.

Sluirtly after 9 A.M., President Lcroy

M. Carlton called the convention to or-

der, .-ind introduced His- Worship

Mayor EUcrs, who welcomed the mem-
bers, extending to them the hospitality

of the city, and wishing them a pleasant

visit and a successful meeting.

CONDUCTED BY J. P. KEI/I.Y.

appreciation, the president addressed

the members. In his remarks he called

attention to the importance of consider-

ing carefully the demands which modern
railway equipment and methods of

transportation were making on the air

I rake service, and to the urgent neces-

sity of improving on present air brake

practice to meet these requirements.

He also referred to the improvements

which had been made in air brake ap-

paratus during the past two years, made

proving the present practice with re-

spect to installation and maintenance of

air brake equipment on engines and

cars.

The discussion which followed the

reading of the paper was participated in

quite generally and it brought out much
interesting and valuable information.

In disposing of the subject, it was de-

cided to submit the recommendations to

the whole association membership for

consideration, and that their adoption

lIKMIiKKS (IF THE .\IR BR.\KE ASSOCIATION, l-'KIENDS AND GUESTS AT THE CONVENTION. MONTREAL, CANADA.

Following Mayor Ekers, addresses

were made by Mr. H. H. Vaughn, as-

sistant to the Vice-President of tlie

Canadian Pacific Ry. ; Mr. W. E.

Fowler, M. C. B. of the same road, and

Mr. J. T. Chamberlain, M. C. B. of the

Boston & Maine road. These gentle-

men warmly praised the work which the

Air Brake Association had done in the

past, and expressed the hope that the

present convention would be a success-

ful one, and that the work accomplished

would result in increased benefit to the

railroads in helping to devise means for

the betterment of the air brake service.

.^fter thanking these gentlemen for

their expressions of welcome and of

necessary by modern heavy locomotives

and cars, and recommended that the

association take into its membership

those who have to do with the care and

hand.ing of air brakes in electric trac-

tion service.

The secretary's and treasurer's re-

ports were then read. They revealed a

very satisfactory condition of the asso-

ciation's affairs. The membership is

now larger than ever before—about 800

—and the financial condition is sound.

The first paper to come before the

convention was that on "Recommended
Practice," read by Mr. S. G. Downs.

This paper dealt in a conservative

manner with various methods of im-

be decided by letter ballot. The session

then closed.

In the afternoon a special train, fur-

nished by the C. P. R., took the mem-
bers and their ladies on a visit to the

Angus shops, and they were shown

all the departments of these works,

which we believe, are the largest of

their kind in Canada. The visiting

members were very favorably impressed

with what they saw, and returned to

Montreal well pleased with the trip.

In the evening many of the members

attended the informal ball, which was

held at Stanley Hall.

On Wednesday morning, promptly at

8 o'clock, the members came to order,
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and the paper on ''Stencilling Cars; Best

Method for General Adoption," was read

by Mr. John Alexander. The discussion

which followed the reading of the paper

brought out a diversity of opinion re-

garding methods of stencilling, and

showed that an efficient defect card sys-

tem was a valuable factor in bringing

forth good results in connection with

stencilling.

Following this paper came one on

"Recent Improvements in Railway

Brakes by the Westinghouse Air

Brake Company," by Mr. E. H. Dew-
son.

On account of the length of the pa-

per it was read in abstract by the

author. It dealt quite extensively with

the improvements in air brakes for elec-

tric traction service, and was largely

educational in character.

Mr. F. E. Wentworth then read a

paper which described the recent modi-

ber of different triple valves to be con-

sidered in this paper, the subject was
carried over until the next day.

After the close of the second session

the members and their ladies boarded

the special train furnished by the cour-

tesy of the Grand Trunk Ry., and start-

ed on a trip to Ottawa, where on ar-

rival, street cars were provided by the

Ottawa Electric Ry. Co. for a trip

around the city. This proved a most
delightful sight-seeing trip, and gave

everybody a good appetite for the din-

ner which awaited them on arrival at

the Grand Union Hotel.

In the evening the Senate and the

House of Commons were visited, the

members being shown through the

buildings by the attendants, who very

courteously described all objects of in-

terest.

On Thursday morning, the third ses-

sion opened promptly at 9, and by the

OFFICIAI, TKAI.N OF HI,S E.VCELLENCV THE VICEROY-
PHNINSULA RAILWAY.

GREAT INDIAN

fications in the New York engineers'

brake valve. Style B 2, and e.xplained

the brake pipe pressure controller and

the brake pipe service reduction accel-

eration valves recently brought out by

that company. After a brief discussion

on this paper, Mr. C. C. Farmer read a

paper on "New Types of Westinghouse

Triple Valves," which proved to be the

most interesting feature of Wednesday's

session. Although the paper contained

many illustrations of the various triples

considered, large diagrammatic draw-

ings of the new K triple were used to

assist the members in obtaining a clear

and comprehensive idea of its construc-

tion and operation. Mr. Farmer was as-

sisted by Mr. W. V. Turner, Mechanical

Engineer of the .Westinghouse Air

Brake Co.. who answered the various

questions asked by the members con-

cerning the possible action of this type

of triple under, different make-ups of

long trains, and combinations of brakes,

giving clear and satisfactory explana-

tions to each. On account of the num-

unanimous desire of the members pres-

ent, the discussion on the K triple valve

was continued.

After finishing with the triple valves,

Mr. W. P. Borland of the interstate

commerce commission, was introduced.

Mr. Borland addressed the convention,

and in his remarks stated that at pres-

ent about 88 per cent, of the cars in the

United States are now equipped with air

brakes; that the maintenance of air

brakes is better than at any previous

time; and that about 44,000 more cars

were inspected last year than in any

previous year. He called the attention

of the air brake men to the importance

of always placing a defect card on a

car when necessary to cut out the brake

on it.

In reply to the question of a member
r.sking what course to pursue in case

an air pump failed on the road, he stated

that the train must be side tracked until

the pump is repaired, or another loco-

motive procured. He also answered

many other questions relating to the

proper interpretation of the law with

reference to the use of air brakes, and
the replies cleared up the doubtful

points. A vote of thanks was given to

Mr. Borland by the association.

A paper by Mr. T. H. Draper on the

subject of "Two Air Pumps vs. One on

the Locomotive," followed by another

by Mr. S. J. Kidder on "Westinghouse

Compound Pumps" were read, and

afterward discussed jointly. The opin-

ions of many of the members favored

the idea of equipping the locomotive

with two pumps for reducing the

possibility of pump failure and conse-

quently of engine failure. The ques-

tion of pump capacity, as having any

bearing on the two-pump question has

been entirely eliminated since the advent

of the large compound pump.
After disposing of the papers on the

pumps, the paper on the "Development
of the New E T Locomotive Air Brake

Equipment" was read by Mr. F. H.

Parke. This paper, like the one on the

triple valves, was illustrated by large

diagrammatic drawings, having mov-
able parts, and the reading of it was lis-

tened to with a great deal of interest.

In the discussion which followed the

reading of thrs paper Mr. Turner ex-

plained all points in connection with the

equipment which were not clear.

After finishing with the paper on

E T equipment adjournment was taken

until 2:30 p. m. At the afternoon ses-

sion the business of electing officers lor

the ensuing year was disposed of and

the following is the list of officers for

the coming year.

President. W. P. Garrabrant, Penn.

R. R. ; first vice-president, Geo. R.

Parker, Great Northern Ry.; second

vice-president, P. J. Langan, D. L. &
W. R. R.; third vice-president. W. C.

Hunter, N. B. Coal & Ry. Co ; secre-

tary, F. M. Nellis, Westinghouse Air

Brake Co. ; treasurer. Otto Best, N. C.

and St. L. Ry.

Executive members: W. C. Huntley,

C. and O. Ry.
; J. R. Alexander, Penn.

R. R.; W. H. Wahlert, T. P. Ry.

The business of the convention finish-

ed, as many as could accepted the trip

to Quebec, provided by the Intercolon-

ial Ry.. remaining there over night.

The next morning was spent in sight-

seeing about Quebec, then a trip to the

shrine of Saint Anne DeBeaupre. and

afterward a visit to Kent house and the

falls of Montmorency. At Kent house

a luncheon was given by the Canadian

Westinghouse Co., Limited.

The trip to the shrine of St. Anne and

to the falls of Montmorency was ten-

dered by the Quebec Railway Light

and Power Company. Leaving the falls

of Montninrency, it may be said that the

breaking up of one of the most success-

ful air brake conventions ever held in

the historv of the association from anv
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point of view, was begun, and all de-

parted for home feeling well repaid for

the time spent in convention and carry-

ing with them a warm appreciation of

Canadian hospitality.

Safety Angle Cock.

Editor;

We present tor the consideration of

your many readers a half tone engraving

of an improved form of angle cock for

both passenger and freight cars, which it

is thought has some good features.

As will be seen, it differs but very little

from the present cock in form and

manner of operating; the clianges made

are very slight, and they do not in the

least change existing conditions. Briefly

stated, the changes consist in simply re-

versing the position of the key in the

cock body, thus bringing the handle end

to the underside, and in changing the

hose end of the cock from a straight line

to a forty-five degree angle.

The advantages claimed are as fol-

lows: The handle being brought along

side and back of the hose is better pro-

tected from flying missiles, thus lessening

the liability of the cock being accident-

ally closed from this cause. It is impos-

sible for dirt and grit to get in between

key and bushing when from any cause

the kev becomes in the least unseated.

SAFETY ANGLE VAl.VE—FRONT VIEW.

This often happens, and is the direct

cause of many cases of leaky angle

cocks. A small supply of oil can be car-

ried in the spring chamber on top of the

key, if so desired, which would perhaps
in a degree prevent it becoming dry and
hard to operate.

It cannot be accidentally closed by
loose train pipes; by a too close contact

to buffer block or other parts of the

cars, by swinging, safety, or other

chains; or by persons stepping on it

when in the act of crossing between

cars; and last, but not least, it removes

completely the excuse of "loose train

pipe, closed angle cock," so often pres-

ented to account for "brakes failing to

work" (?) at the moment when they are

most needed.

The forty-five degree end is for the

purpose of bringing the hose in proper

alignment without kinking when coupled

to another hose.

The position of the handle as shown
is not arbitrary, and might be brought

up higher and above the hose, or low-

ered and of a different shape if thought

AlK STRAINER I"OR PUMPS.

desirable, but in the opinion of the un-

dersigned, the design as shown in the il-

lustration is much the best.

Regular Subscriber.

New Air Strainer for Pumps.

Editor

:

A great many articles have been writ-

ten on the air strainer, and we have tried

several different kinds of them with very

poor success, owing to the large amount
of dirt on our streets, and to the gas and
cinders in our tunnel, which is about one
mile long.

The air inlet, of which I send you a

cut. has proven to be a thorough success.

The main aperture of this device is of

such large diameter that the draft

through it with an eleven-inch pump
working at Seventy strokes per minute

will not draw articles into it large

enough to interfere with the air valve.

Drippings from the pump governor

and from the cylinders of the pumps can-

not get into it; it is also impossible for

an engincman to put ?ny oil into the

pump through this inlet. Furthermore,

I figure it increases the capacity of a

angle valve—hose PR0TECT1N(.
handle.

pump about ten per cent, by getting air

free from friction.

T. H. Renaud

Air Brake Repair Man,

Term. R'd. Ass'n., St. Louis, Mo.

Railroad Maps.

Complaints are being heard from

Europe against the pernicious practice

of publishing railway maps out of scale,

thereby deceiving the public, who for

this reason hardly know where they are

at. It appears that the old reliable Lon-

don and South-Western Railway is now
as bad as the rest. Their map shows the

city of Brest in France on the same

longitude as Southampton, instead of

being, where it belongs, in line with the

Eddystone Lighthouse. One would

suspect that a mighty earthquake had

moved the earth and the waters under

the earth.

Of course there is a method in this

madness. The idea is to make it appear

that this or that road is the most direct

from some populous center to another.

In the summer time when people take

to the woods or to the seaside, it seems

to us that this twisting of locations de-

feats their very purpose. At any rate

there is some comfort in knowing that

the Polar star is still at the old place.

As to the landmarks of Europe we
ran only exclaim in the words of the

companion of the carpenter in "Mid-
summer Night's Dream"—"Thou art

translated!"
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Special Steel Flat Car.

The General Electric Company of

Schenectady, N. Y., have had some steel

flat cars built for the transportation of

heavy machinery. They are of the type

shown in our illustration, and at the

same time we are able to present a view

of the standard type of switchman used

on American railroads. Both are well

able to .stand up to the hard work that

comes their way.

The car is made of steel plates and

shapes, and weighs 47.500 lbs., and the

carrying capacity of the car is 120,000

lbs. The other dimensions are : Length;

40 ft. 7 ins.; height, 3 ft. 2 ins.; width, 9

ft. 2 ins.; length of well, 11 ft. 9 ins.;

width of well, 6 ft. The style of ma-

terial this car is designed to carry is

armatures and bases of heavy electrical

machines and also the revolving fields of

generators, etc. The opening in the cen-

ter permits the parts to be set low on the

car. As will be seen in the engraving,

this opening is closed with a trap-door,

so that the car can be used for carry-

ing very heavy castings or other ma-

with small drivers. He gauges speed by

the motion of the crosshead, which in

this instance is rather deceptive. Simi-

larly, a man used to small drivers over-

runs if transferred to larger wheels."

From experience gained on the foot-

board, we are disposed to think that our

contemporary's remarks apply only to

young engineers, who have not learned

a very important part of their business,

namely, judging speed. As on most

locomotives the motion of the cross-

head can not be watched from the cab

unless the engineer pushes his head out

of the side window, it is certainly a

rather deceptive way of judging speed,

especially on a dark night, or when the

thermometer has lost its way down in

the bulb. An engineer who had to

watch the motion of the crosshead on

such a night in order to tell how close

he could come to his meeting points,

would be apt to come in without part of

his right ear. Nearly every engineer

'Can tell pretty accurately how fast his

engine is running, under circumstances

that would be terribly confusing to a

while a rough piece of track would

make a raw runner think he was getting

over the road at terrific speed, when he

was losing time. The instinctive power

of training raises the experienced engin-

eer above the influence of deceptive sur-

roundings, and in the worst night that

blows, the click of the wheels on the

joints, the rumble of the wheels on the

rails, or the flasji of light on a passing

object, enables him to tell how he is

getting along, but the crosshead is

very seldom seen between stations.

SPECI.\I, STEEL FLAT C.\R, 120,l«J0 LBS. CAPACITY.

lerial. in the usual manner. Although

the draw gear is at the standard height

from the rail, the deck of the car has

been made as low as possible and the

coupler rigging is covered by a flat

steel plate. There are no through

center sills, those which are used are

made of I-beams and extend from the

body bolsters to the end sills, and to

these the draw gear is attached.

The principle of bridge construction

is embodied in the side sills and in this

regard it is an example of a heavy

car adapted to a special purpose. Else-

where in this issue we present an ex-

ample of a car in which the use of side

sills has been practically dispensed with.

for special reasons. Both these types of

cars afTord profitable studies to those

who are interested in the steel car build-

ers' art. Both have special functions and

both are good examples of the adapta-

tion of means to an end.

Judging Locomotive Speed.

Some years ago the Mechanical

Engineer when dealing with the ability

of engineers to judge speed said; "An

engineer accustomed to large drivers

loses time if transferred to an engine

novice, but very few of them could ex-

plain how they understand about the

speed.

Judging accurately the speed of a

locomotive, like all other operations

of skill, is reached only by practice, and

the men who are most expert at the

work can seldom explain clearly how it

is done, and it certainly does not depend

on what can be seen of the machinery in

motion. In daylight the trained man

can readily tell whethtr or not he is

keeping time, by the way the telegraph

poles and other objects on the right of

way are left behind; but when dense

darkness makes all objects invisible,

other means of judging speed must be

found. Express trains keep time as

well in night-time as they do in daylight,

so it must be concluded that the engin-

eers in charge know how to regulate the

speed.

They do it by a sort of in-

stinctive process, various small things

that to the uhtrained eye and ear would

1 e meaningless, supplying the means of

judging. Objects are seen differently in

a clear night from what they are in a

dark night, and high wind or heavy rain

introduces its own confusing elements.

The Alaska Central Railway.

About 50 miles of the Alaska Central

Railway is now in operation, and the

work of construction is being carried on

with a degree of rapidity that bids fair

to reach from Seward on the Pacific

Ocean, to Fairbanks, a rising city in the

Yukon Valley, in the course of a year or

two, the completed distance being 450

miles. The proposed route is direct to

the heart of the mining districts, and

near the confluence of .the Yukon and

the Tenana, the two great waterways of

Alaska. The difficulty has been not only

in getting a sufficient number of men to

go so far north, but also in keeping those

who do go. The temptation to go pros-

pecting in summer is very great, and in

winter many are discouraged and return.

There is at present about i.soo men at

work. The Sushitna Valley, along which

tlie road will run, is said to be of great

agricultural importance. At present it

is almost entirely covered with spruce,

with rich bottom lands. Oats and rye

have been very successfully cultivated

by the Indians. Feed for livestock

grows in abundance. The mountain

scenery is rugged and grand. Mt. Mc-
Kinley, the highest peak in the North

.American continent, being 20,464 ft.

The timber line ceases at about 3.000 ft.

up, and the mountain peaks are snow-

clad like the Alps. The rocks are

largely granite and conglomerate, with

much evidence of former volcanic ac-

tivity. Gold is found embedded in

quartzose rocks, but the main interest

of the Alaska Central Railway is tn

the coal fields which it is the intention

of the promoters to develop. The coal

is very black and said to show as high

as 72 per cent, fixed carbon.

The firm formerly known as F. M.

Hicks & Co., have recently become

incorporated under the name of the

Hicks Locomotive & Car Works of

Chicago Heights, 111. The officers of

the new concern are': J. M. Hicks. Presi-

dent; Elliott C. Smith, Vice-President;

Wm. Mclnnes, Treasurer; and E. Hope
Norton, Assistant Treasurer. All de-

partments of the business are now car-

ried on by the Hicks Locomotive &
Car Works, with increased capital and

enlarged facilities.
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Recent 4-6-2 Engine for the B. & O.

Concerning some engines iJurchascU

in recent years by the Baltimore & Ohio

Railroad, Mr. J. E. Muhlfckl, general

superintendent of motive power, wrote:

"The most recent acquisition is 35

Pacific type passenger steam locomo-

tives having a total weight each of 229,-

500 lbs., without tender, distributed over

a total wheel base of 34 ft. i'A ins., with

150,500 lbs. on a rigid wheel base of

13 ft. 2 ins., over six 74 in. diameter

driving wheels. They have a calculated

tractive power of about 31,100 lbs. and

the capacity required to haul 970 tons in

freight cars at a speed of 10 miles per

hour on a I per cent, grade. These

passenger locomotives, built at the

Schenectady shops of the American

Locomotive Company, arc now in reg-

ular service, and haul without a helper,

through passenger trains consisting of I

baggage, i postal, 2 vestibule coaches,

I dining, 3 sleeping and I observation

parlor car, or a total of 9 cars, approxi-

Our illustration gives a good idea

of the general design and propor-

tions of these 4-6-2 machines, which are

of the largest and most powerful type

tor the class of service, now in existence.

They were particularly designed for the

handling of heavy through passenger

trains at the required speeds over level

and mountainous, open and tunneled

railroad, of varying curvature and

gradient.

The engines arc simple, with 22x28 in.

cylinders, and with the wheels and

weight on drivers already given, the

ratio of tractive power to adhesive

weight is as I is to 4.8. The valves are

of the piston type actuated by direct

motion. The driving wheels are all

flanged and they are evenly spaced, the

center one being the main driver. The
spring gear is overhung with equalizers

between the frame bars, and jointed

hangers. The carrying wheels at the

rear are 50 ins. in diameter with out-

side journal bearings and the weight on

Wheel Base—Total, engine and tender, 65 ft.

3'/i "»•

Weight—In working order, 220,500 lbs.; on
driTcrs, 150,500 lbs.; engine and tender, 369,800

lbs.

Axles—Driving journals, main, 10x13 'ns. ; others,

9^^x13 ins.; engine truck journals, diameter,

6'/, ins.; length, 12 ins.; trailing truck jour-

nals, diameter, 8 ins.; length, 14 ins.; tender
truck journaU, diameter, 5^ ins.; length, 10

ins.

Fire Box—Type, wide; length, io8>< in*.; width,

7i% ins.; thickness of crown, H in.; tube,

'/i in.; sides, ^ in.; back, H in.; water space,
front, 4'A ins.; sides, 4^^ ins.; back, 4]^ ins.

Crown Staying— Radial.

Air lirakc—Pump, 11 ins.; reservoirs, two,—i854x
120 ins.

ICngine Truck—Four wheel swing center.

Trailing Truck—Radial, with outside journals.

Piston—Rod diam., jj^ ins.

Tender Tank—Style, water bottom.

Main Valves—Type, piston; travel, 6 ins.; steam
lap, 1 in.; exhaust clearance, '/i in.

Setting, '/i in. lead at /inch cut-off, front and
bacl<.

Wheels—Engioe truck, diam., 37 ins.; kind, cast

iron spoke; trailing truck, diam., $0 ins.;

kind, c^st steel spoke; tender truck, ifiam., 37
ins.; kind, cast iron plate.

The General Electric Company, which

established its main office in the Union

FAST PASSENGER i-ti--i ENGINE FOR THE P. & O.

J. E. Mul.tfeld. General Superintendent of Motive Power.

mating 425 tons, for a distance of 31.6

miles from Cumberland, Md., to Man-
ila, Pa., in 63 minutes. The town of

Manila is near the crest of the Alle-

gheny Mountains, and the total rise in

altitude is 1.588 ft. This distance is

made up of an average gradient of .4

per cent, between Cumberland and

Hyndman, a distance of 13.9 miles, and

of 1.4 per cent, between Hyndman and

Manila, a distance of 17.6 miles. The
maximum work done in this distance,

consists' of 6.1 miles run on a 1.5 per

cent, grade with 8 degs. reverse

curvature between Roddy and Manila,

and a 1.5 mile run on a 1.93 per cent,

grade. These engines are also hauling

passenger trains consisting of 11 cars

weighing about 500 tons. They start

from a dead stop and run for a distance

of 7 miles on a i per cent, grade, with

from I to 854 degs. curvature, and they

do it in 14^ minutes.

them is equalized with the rear drivers.

The boiler is a straight top one, the

first ring of which is 72 ins. in diameter.

The heating surface is 3,417.6 sq. ft. in

all, of which 183 sq. ft. is in the fire box.

The total heating surface is equal to a

square whose sides is about 58^^ ft.

long. The grate area is 56}/^ sq. ft. The
heating surface is therefore 60.48 times

the amount of grate area. The tubes in

this boiler are 2% ins. in diameter.

There are 276 of them and they are each

20 ft. long. The steam pressure carried

is 200 lbs. The back sheet slopes 20ji

ins. forward from the line of the mud
ring.

The tender frame is made of 13 in.

steel channels and plates and the water

capacity of the tank is 7,000 U. S. gal-

lons, twelve tons of coal is carried.

The headlight is placed almost in the

center line of the smoke box. The prin-

cipal dimensions are as follows:

.\merican Locoraotive Company. Builders.

Savings Bank Building at Oakland. Cal.,

immediately after the San Francisco dis- -

aster, as well as a local office at 1759

Geary street, in the burned city, has al-

ready leased a suite of rooms in the

new Monadnock Building, which they

expect to occupy in June, 1907. For
handling the present business, a half a

block of land has been leased in Emery-
ville in close proximity to both the Santa

Fe and Southerfi Pacific Railroad tracks.

A temporary building is now about com-
pleted on this land for taking care of

stock, and work has already been started

on a new warehouse, containing about

80,000 sq. ft., which will be located at the

south end of the block, bounded by Kan-
sas, Rhode Isand. 15th and Alameda

streets. Cars are being shipped from the

company's factories so that the stock at

San Francisco will soon be complete. At
present the company is in condition to

fill orders as rapidly as before the fire.
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Locomotive Front Ends.

The committee appointed by the Mas-

ter Mechanics' Association to deal with

what we may call the Front End prob-

lem, consisted of Mr. H. H. Vaughan,

chairman, and Messrs. F. H. Clark,

Robert Quayle, A. W. Gibbs, W. F. M.

Goss, and G. M. Basford. The report

presented at the June meeting held at

Atlantic City, N. J., was substantially as

follows

:

The tests have been made under the di-

rect supervision of Prof. W. 0- Teague,

Assistant Professor of Experimental

Engineering, whose report covers all de-

tails of the tests. It is the understand-

ing of your committee also that Prof.

Teague has been enthusiastically assist-

ed by Mr. L. E. Endsley, Instructor in

the Engineering Laboratory in charge

of the locomotive testing plant. To
these as well as to others, too numerous

to mention, your committee respectfully

acknowledges its indebtedness and re-

turns its thanks.

OUTSIDE STACKS.

The tests of outside stacks involved

two different heights, namely, 29 ins.

and 47 ins. The 29-in. height only

is practicable for road conditions upon

the locomotive under test. Stacks of

each of these heights were supplied in

diameters ranging from 15 ins. to 21

ins. by 2-in. steps and as the work

proceeded it seemed desirable to extend

the range with the result that in the 29-

in. height, stacks of 23 ins. and 25

ins. diameter respectively were added to

the series. In these tests no draft pipes or

netting were employed in the front end;

the diaphragm and exhaust pipe were

the only details present. Under these

conditions, with a 29 in. height, the

best diameter was found to be 23 ins.,

though this was not much better than

that of 21 ins. With a 47 in. height the

best diameter is 21 ins. The exact ar-

rangement of equipment for the best

results is shown by Figs, i and 2. The
notation under these figures and under

those which immediately follow, gives

the draft obtained with a constant back

pressure of 3.5 lbs. It will hereafter

appear that there are better arrange-

ments than that shown by Fig. I. The
point which is proven is that, assum-

ing a plain outside stack 29 ins. high to

be used, its diameter for the best results

is 23 ins., as given.

COMPARISON OF RESULTS OBTAINED FROM

A LARGE LOCOMOTIVE WITH THOSE

PREVIOUSLY OBTAINED FROM A
SMALLER LOCOMOTIVE.

Among the more important con-

clusions drawn from the American
Engineer's tests of 1903, the following

are of especial interest in connection

with the present discussion

:

I. That for a tapered stack, the

diameter for best results does not

change with changes in height.

2. That the diameter of stack is

somewhat affected by the height of the

exhaust tip, the diameter for the best

results being greater as the nozzle tip

is lowered.

3. That, calling d the diameter of the

stack at its smallest part, and D the

diameter of the front end, the relation

between the diameter of stack and front

end when the exhaust tip is at the center

of the boiler is

d = .25D.

4. That the diameter of stack must,

for best results, be increased .16 in. for

each inch that the exhaust tip is below

the center line of the boiler; that is,

calling It the distance between the center

line and the tip,

d = .25D + .i6h.

5. That a variation of an inch or

less from the diameters given by the

equation will produce no unfavorable

results.

In view of the publicity that has been

given these statements, it is important to

determine the extent to which their truth

is affected by the experiments of the

present year.

As to the necessity for varying the

diameter with the height of stack, the

work of the past year is far less elab-

orate than that of 1903, but two heights

of stack having been employed, namely,

those of 29 ins. and 47 ins. respectively.

Comparing -draft values obtained from

stacks of each of these heights under a

uniform back pressure of 3.5 lbs. (Series

3 and 4, Fig. 10), it appears that the best

diameter for the 29 in. stack is 23 ins.

The best results from the 47 in. stack

were obtained by use of the largest di-

ameter experimented upon (21 ins.).

Curves plotted through the several

points (Series 4, Fig. 10) show this di-

ameter to approach that for the maxi-

mum draft, but it does not equal it. The
indication is that if a diameter of 23 ins.

had been employed it would have 'been

found right for the 47 in. height as well

as for the 29 in. height. There is in

fact nothing in the experiments of the

present year to invalidate the conclusion

derived from the preceding work. So
far as outside stacks are concerned,

therefore, the diameter does not need to

be varied when the height is changed.

As to the effect upon the proportion

of stack resulting from changes in the

height of the exhaust tip, it must be not-

ed that the work of the present year

has involved one height of tip only and

hence gives no information upon this

question. The validity of the conclusion

already stated, however, has never been

called in question and it may be assumed

to stand.

Concerning the actual size of the stack

for best results, the work of the pres-

ent year points to the desirability of us-

ing diameters which are somewhat larg-

er than those given by the equation of

1903. This equation is,

d = .25D + .i6/t.

which when applied to the N. Y. C. loco-

motive e.xperimented upon gives

d = .25 X 74 -j- .16 X 12.5 = 18.5 + 2.0

= 20.5,

whereas, with a stack 29 ins. high the

best results were actually obtained when
the diameter was 23 ins. The difference

of 2.5 ins. is not great, especially in

view of the fact that it has been dis-

tinctly noted that variation of an inch or

even more is not important. The dif-

erence is to be accounted for also by the

fact that in reviewing the results of

1903 there was a common feeling on the

part of the members of the advisory

committee that the experiments pointed

to dimensions which, for service condi-

tions, were excessive. Because of this

view, the equation was framed as a

conservative expression of the experi-

mental results. The data obtained dur-

ing the present year might, for like reas-

ons, be similarly treated, in which case

the discrepancy of 2.5 ins. would be

diminished or even be eliminated.

Since, therefore, the only element of

doubt concerning the results of 1903 has

found expression in beliefs that they

gave diameters which were too large, it

is the feeling of your committee that the

work of the present year may be ac-

cepted as a full confirmation of the

earlier work.

Having shown the value of the work

of the present year in confirming the

conclusions of 1903, it remains to con-

sider those phases of the present year's

work which are to be regarded as ex-

tending beyond the scope of the earlier

investigations; the effect of which neces-

.<;arily diminishes the importance of that

which has preceded. It will be shown

that, however well the plain outside

stack may be proportioned, the demands

of service require it to give way to a

more highly articulated device.

INSIDE STACKS.

The experiments included inside

stacks of four different diameters rang-

ing from IS ins. to 21 ins., a constant out-

side height of 29 ins. and a penetration

into the smoke bo.x of 12 ins., 24 ins.

and 36 ins., respectively. The best pro-

portions of this form of stack is such

that its diameter is 21 ins. and

its penetration (P) into the smoke

box is 12 ins. Results of nearly

the same value were, however,

obtained with stacks of smaller diameter

having greater penetration. This may
well be seen by reviewing the draft val-

ues obtained in return for a back pres-

sure of 3.5 lbs., as given in Series 5. 6

and 7. Thus, 21 ins. diameter,

12 ins. penetration gave a draft of 4-7i;

19 ins. diameter, 24 ins. penetration gave

a draft of 4.55, and 17 ins. diameter, 26
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ins. pciictraliuii gave a draft of 4.32.

From values thus presented it appears

that as the degree of penetration in-

creases the diameter of stack should be

reduced. The effect is, in fact, of the

same nature and degree as that which

results from raising the exhaust tip. It

is noteworthy also that these values for

the plain inside stack are not materially

better than those for the plain outside

stack, a fact which was formulated as a

conclusion resulting from the wnrk of

1903.

INSIDE .STACK WITH FALSE TOP.

It had been planned to fit the front

end with three different false tops

located at 12 ins., 24 ins. and 36 ins. re-

spectively from the top of smoke box,

but the presence of the steam pipes

made it difficult to fit the 12 in. top and

as a consequence only the 24 in. and 36

in. drops were experimented upon. In

each case stacks of diiTcrent diameters

were used, the outside height being al-

ways 29 ins. These arrangements and

the draft resulting therefrom, when the

back pressure was 3.5 lbs., are shown
by Scries 8 and 9. The best re-

sults were obtained with a stack 17 ins.

in diameter having a penetration of 24

ins. In all cases with the false top

the 17 in, stacks gave best re-

sults. A comparison of these re-

sults with those quoted for plain outside

stack and for plain inside stack show
material improvement in draft values.

SUBSTITUTES FOR FALSE TOP.

The false top necessarily interferes

with free access into the front end which

"fact makes it desirable that a way be

found in which to secure the results

derived from it by means which are

more simple. It was suggested that ex-

periments be made to determine the ef-

fect upon the plain inside stack of an

annular ring or flange which might

be considered as representing a portion

of the false top. Responding to this

suggestion rings of two diameters were
used on 17 in. and 19 in. stacks having

a penetration of 24 ins. It was found

that the proportions gave substantially

the same results as those obtained with

the best arrangement of false top.

Believing that the results thus ob-

tained pointed to the desirability of hav-

ing a broader curve at the base of the

stack and that when the proper pro-

portions were understood the best re-

sults would be obtained from such a

curved surface, the 17-in. stack was
fitted with a bell to which, for purposes

of experimentation, flanges of various

widths were afterward added, with the

result that those proportions proved

most satisfactory. These arrangements

and the draft values obtained in

connection therewith, are shown by

Series 12. 13 and 14. It will

be noted that the best draft with

the false top was 5.06; with the ring 5,05,

I'.iid with the bell 4.98—that is, these

llirec arrangements arc practically on an

cf|uality. No other arrangements were

experimented upon which gave higher

draft values than these.

SINGLE DRAFT PIPES.

Draft pipes of various diameters, ad-

justed to many different vertical posi-

tions, were tested in connection with

plain stacks of the several diameters

available. The elaboration of this phase

of the work was very extensive. It was

found that for the best results the pres-

ence of a draft pipe requires a smaller

stack than would be used without it,

but, that no possible combination of

single draft pipe and stack could be found,

which gave a better draft than could be

obtained by the use of a properly pro-

portioned stack without the draft pipe.

While the presence of a draft pipe will

improve the draft when the stack is

small, it will not do so when the stack is
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laboratory, each different arrangement

was given a series number, and in the

summary reference to this number ap-

pears within a circle at the upper left-

hand corner. The following is a brief

key to the diagrams

:

Series 1—^9 in. stacks of different diameters,

draft pipes and diaphragm normal to the en-

gine.

Series i—Same with draft pipes removed.

Scries 3—Same with draft pipes and extension

diaphragm removed.

Series 4—47 in. stack of diflferent diameters.

Series 5-7—Plain inside stacks.

Series 6-9—false tops.

Series 10—False top with diaphragm normal to

engine.

Series 11—Annular rings upon base of stacks.

Series 13-14—Stacks having bell-shaped base.

Series 15— \'ariable lengths of front end.

Series 16-21—13 in. single draft pipe in combina-

tion with 15 in. stacks.

Series 22-2^—13 in. single draft pipe in com-
bination with 19 in. stacks.

Series 28-33—13 in. single draft pipe in combina-
tion with 23 in. stacks.

Series 34-39—15 in. single draft pipe in combina-
tion with IS in. stacks.

Series 40 45—15 in. single draft pipe in combina-
tion with 19 in. stacks.

Series 46-51—15 in. single draft pipe in combina-
tion with 23 in. stacks.

Series 52-57—17 in. single draft pipe in combina-
tion with 15 in. stacks.

Series 58-63—17 in. single draft pipe in combina-
tion with ig in. stacks.

Series 64-69—17 in. single draft pipe in combina-
tion with 2-i in. stacks.

Series 70-72—13 in. and 15 in. draft pipes in

combination with 15 in. stacks.

Series 73-75—13 in. and 17 in. draft pipes in com-
bination with 15 in. stacks.

Scries 76-78—13 in. and 15 in. draft pipes in com-
bination with 19 in. stacks.

Scries 79-81—13 in. and 17 in. draft pipes in com-
bination with 19 in. stacks.

Series 82-84—13 in. and 15 in. draft pipes in com-
bination with 2-^ in. stacks.

Series 85-87—13 in. and 17 in. draft pipes in com-
bination with 23 in. stacks.

A more elaborate presentation of methods and
results is given in the acompanying appendix.

DISPOSITION OF EQUIPMENT.

The e.xperimental equipment of stacks

and draft pipes employed in the tests has

been left in the keeping of the Univer-

sity. It is the understanding of your

committee that the material will, for a

time at least, be preserved in the loco-

motive museum, though it is possible

that the demand for room may event-

ually require thein to be scrapped. So
far as your committee is concerned,

they are disposed of.

AN E.XTENSION OF COURTESY TO THE NEW
YORK CENTRAL LINES.

At. the conclusion of its formal work
and with the co-operation of the Univer-

sity authorities, your committee under-

took and completed a minor investiga-

tion under the direction of the New
York Central Lines, the results of which

have been reported directly to Mr. J. F.

Deems, General Superintendent of

Motive Power. The opportunity thus

embraced whereby courtesy was shown
the Railroad Company, permitted your

committee to make some slight return

for the assistance rendered the Associa-

tion by the New- York Central Rail

road Company.

Staten Island Rapid Transit Notes.

Since the rc-cstablishmcnt of the

Staten Island Rapid Transit Railway,

the phenomenal growth of the watering

places that cluster around the beautiful

island bids fair in a few years to

surpass their rivals in the vicinity of

New York. The rush of visitors is now

larger than ever, and the number of

locomotives in use are being increased.

There are now about fortv in the service

PISTON. ROD, S. I. K. T. R.\lLROAD

of the company, and those that have

been built at the company's shops at

Clifton are doing double service and

show how excellently adapted they are

for the work. The engines were built

on plans furnished by Mr. J. H. Clark,

chief engineer and master mechanic, and

his adaptation of the Wooten fire box

has in a few years already saved the

price of the engines in coal. Mr. John

O'Connor, the shop foreman, has ably

supplemented Mr. Clark in keeping the

mechanical department in the highest

state of efficiency. Not one accident of

a serious kind has occured during (he

season. The fracture of a piston rod

on one of the locomotives set Mr.

--^ -^ ®-
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J
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Of Personal Interest.
Mr. James L. Pilling has severed his

connection with the Quincy, Manchester,

Sargent Company of New York.

Mr. Thos. C. Halsey has accepted

position with the Baldwin Locomotive

Works, at Philadelphia, Pa., as traveling

engineer.

Mr. Webb C. Ball has been appoiiilid

general time inspector of the Lehigh

Valley Railroad, with heatUiuarters at

Sonlh liethlchem.

Mr. II. A. Hoke has been appointed

assistant engineer in the office of the

mechanical engineer of the Pennsyl-

vania, at Altoona, Pa.

Mr. J. "Stonehouse has been appointed

general foreman of the Chicago &
Northwestern shops at Hnrun, S. D.,

vice Mr. A. Adams, resigned.

Mr. W. E. Fowler, who has been

elected president of the Car Builders'

Association, for the year 1906-7

has had considerable experience as

a car builder. He entered the

railway service in 1880 with St. L.

L M. & S. Ry. at Baring Cross, Ark.

In September, 1882, he entered the serv-

ice of the U. P. Ry. at Denver, and was

foreman of the extensive repair shops

there until July, 1893. He was ap-

pointed master car builder of the Colo-

W. E. KOWLER.

rado & Southern at Denver, and re-

mained in the employ of that company
until 1900. when he accepted a similar

appointment on the Southern Pacific

Railway at Sacramento, Cal. In April,

1902, Mr. Fowler was appointed to his

present position as master car builder

on the Canadian Pacific Railway at

Montreal. Canada.

Mr. A. r. Hardin has been promoted
from assistant to the general manager
of the New York Central R'd., to as-

Mstaiit general manager.

H. ]• BAI,!.,

Superititcndent of Motive Power, I,. .S. & M. S.

The Retiring President of the Master

Mechanics' Association.

Mr. George Tier has been appointed

foreman of the Chicago, Rock Island &
Pacific at McFarland, Kan., vice Mr.

R. A. Huey, assigned to other duties.

Mr. R. D. Gibbons has been appointed

master mechanic of the Monterey di-

vision of the Mexican Central Railway,

vice Mr. Geo. W. Cooper, resigned.

Mr. H. A. Gillis, who has been for the

last nine years superintendent of the

Richmond Locomotive Works, now
one of the shops of the American Loco-

motive Company, has resigned to ac-

cept the position of general manager of

the Autocar Company, of Ardmore,

Pa. The Autocar Company are cer-

tainly to be congratulated on securing

the services of Mr. Gillis, for he

has been regarded in railway circles

as the ablest shop manager in the

field. He combines in a happy con-

nection the working machinist and

the scientific mechanical engineer.

He is a graduate of the U. S.

Naval Academy, where he received an

excellent scientific education. From that

lie entered a railroad shop, worked as a

machinist, rising through the steps of

gang foreman, shop "foreman, general

foreman and master mechanic. Then the

managers of the Richmond Locomotive

Works, perceiving the ability of Mr.

Gillis, engaged him as shop superin-

tendent, in which position he achieved

enviab'e success.

Mr. E. K. Woodward, principal as-

sistant engineer of the Wabash, has been

appointed chief engineer of the Fere

Mar(|uctte, vice Mr. J. F. Deimling, re-

signed.

Mr. F. L. Blendinger, purchasing

agent of the Lehigh Valley Railroad,

will hereafter have charge of the pur-

chase of all fuel coal for that company.

Mr. R. L. Uzzell, assistant to the pres-

ident of the Georgia, Florida &Alabama,

has been appointed purchasing agent

of that road with office at Bainbridge,

Ga.

.Mr. S. E. Kildoyle, formerly master

mechanic of the Southern Pacific at

Guaymas. Mex., has been appointed

master mechanic of the Mexican Cen-

tral at Mexico City, vice Mr. L. Strom,

resigned.

Mr. J. F. Deems, general supcrin-

tcuflent of motive power, rolling stock

and machinery of the New York Central

Lines, has been elected president of the

American Railway Master Mechanics'

Association for the year 1906-7. Mr.

Deems began railroad work as an

apprentice on the B. & O. Some
years later he entered the service

of the Chicago. Burlington &
Quincy and worked his way up on

the "Q" through the positions of gang

J. F. DEEMS.

foreman, roundhouse foreman, general

foreman, master mechanic, and assistant

superintendent of motive power. After

this he became superintendent of the

Schenectady shops of the .American

Locomotive Company, which position

he left to take the chief executive posi-

tion in the motive power department of

the Vanderbilt Lines.
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Mr. Adrian H. Joline has been elected

Chairman of the Board of Directors of

the Missouri, Kansas & Texas Railway

Company, vice Mr. Henry C. Rouse,

deceased.

Mr. F. K. Tutt has been appointed act-

ing master mechanic of the St. Louis

Iron Mountain & Southern, with office

at Van Buren, Ark., a ice Mr. H. K.

Mudd, resigned.

Mr. L. C. Rost has been appointed

master mechanic of the Des Moines,

Iowa Falls & Northern, with headquar-

ters at Iowa Falls, la., vice Thomas D.

McDonald, deceased.

Mr. G. C. Bishop has been appointed

superintendent of motive power and
equipment of the Long Island Ry., with

ofice at Richmond Hill, N. Y., succeed-

ing Mr. Phillip Wallis.

Mr. J. T. VVal-'h, heretofore master
mechanic of the Corvallis & Eastern Ry.,

with office at Albany, Ore., has been
appointed superintendent of that road,

vice Cornelius Sullivan, deceased.

Mr. Webb L. Gibbs has been appoint-

ed road foreman of equipment of the

St. Louis & San Francisco; and of the

Texas, Ft. Worth & Rio Grande (Frisco

System'), with headquarters at Ft.

Worth, Texas.

Mr. W. L. Harrison, master me-
chanic of the Chicago, Rock Island &
Pacific Ry. at Horton, Kan., has been
appointed acting superintendent of mo-
tive power at Chicago, 111., succeeding

Mr.- J. P. Kilpatrick.

Mr. J. M. Drury, heretofore division

master mechanic of the Atchison, Topeka
& Santa Fe Coast Lines at Winslow,
Ariz., has been transferred to Raton,

N. M., in a similar capacity, vice Mr.
S. W. Mullinix, resigned.

Mr. W. E. Woodhouse, heretofore

road foreman of engines, of the Canad-

ian Pacific Ry., 4th district, Central di-

vision, has been appointed District Mas-
ter Mechanic of the same district, with

headquarters at Moose Jaw. Sask.

Mr. H, S. Wall, heretofore division

foreman at Barstow, CaL, on the At-

chison, Topeka & Santa Fe Coast

Lines, has been appointed division mas-

ter mechanic of the same road at Win-
slow. He succeeds Mr. Drury, trans-

ferred.

Mr. H. M. Large, heretofore assistant

master mechanic of the Erie and Ashta-

bula divisions of"the Pennsylvania Lines,

has been appointed master car builder

of the Southern division of the Grand
Rapids & Indiana. 'with office at Grand
Rapids, Mich.

Mr. F. Newton has been appointed

Master Mechanic of the Sterling

division of the Chicago, Burlington &
Quincy Railway lines west of the Mis-

souri River, with headquarters at Sterl-

ing, Col. He was formerly road fore-

man of engineers.

Mr. F. M. Woodall, general yard mas-

ter of the Central Ry. of Georgia, at

.\tlanta, has been promoted to train

master of the Macon division, vice Mr.

M. A. Ramsey, transferred to Atlanta,

Ga., as general yard master. Mr.

Wondall will be located at Macon.

Mr. E. M. Merriwether, engineer of

maintenance of way at Moberly, Mo.,

on the Wasbash, has been appointed

principal assistant engineer, with office

at St. Louis, Mo., succeeding E. K.

Woodward, resigned. Mr. J. T.

Sheahan, master carpenter at Moberly,

succeeds Mr. Merriwether.

Mr. C. E. Schaflf, in addition to his

duties as vice-president, will continue as

the general manager of the Cleveland,

Cincinnati, Chicago & St. Louis, the

Peoria & Eastern and the Cincinnati

Northern, with title of vice-president

and general manager, and office in

Chicago.

Mr. John T. Carroll has been ap-

pointed general foreman of the loconio-

" THREE OF A KIND "-ATLANTIC CITY.

live department of the Lake Shore &
Michigan Southern at Elkhart, Ind., vice

i\Ir. O. Antz, who has been appointed

inspector of engines of the New York
Central Lines, at the works of the Amer-
ican Locomotive Co. at Dunkirk, N. Y.

Mr. Charles F. Smith, assistant gen-

eral superintendent of the New York
Central, has been appointed general

superintendent in charge of freight

traffic east of Albany, and passenger

traffic for the entire line, and Mr. P. E.

Crowley, also assistant general superin-

tendent of the same road, has been ap-

pointed general superintendent of

freight traffic west of Albany.

Mr. J. P. Bradfield, heretofore gen-

eral superintendent of the New York
Central & Hudson River Railroad, has

been appointed general manager of that

road, with headquarters at New York,

vice Mr. A. H. Smith, promoted. Mr.

Bradfield was formerly general super-

intendent of the New York, Ontario &
Western Ry.. leaving that road to be-

come superintendent of the western di-

vision of the New York Central at

BufTalo. He was appointed assistant

general superintendent of the latter

road, and was made general super-

intendent later on.

Dr. W. K. Halt has been appointed

professor of Civil Engineering at Pur-

due University a,t Lafayette, Ind., vice

Prof. W. D. Pence. ' Professor Hatt

has been identified with Purdue Univer-

sity since 1893. He graduated from the

University of New Brunswick in the

.•\rts Course in 1887, and from Cornell

L'niversity in Civil Engineering in 1891.

He has had a varied experience in

the practice of civil engineering along

different lines, particularly in railroad

location, construction and maintenance,

chiefly on the Intercolonial Railroad of

Canada. He served two years as

Town Engineer of West Lafayette,

Indiana, and since 1903 has been in

charge of the Timber Tests', of the

Forest Service, United States De-
partment of Agriculture. Under his

direction a programme of investiga-

tion was mapped out in 1903 and

has since been executed at laboratories

established at Yale University, Purdue

University, the Universities of Cali-

fornia, Washington and Oregon, and in

a laboratory at Washington, D. C. That

the Purdue Laboratory for Testing Ma-
terials may continue to have the benefit

of Professor Halt's direction, its organ-

ization is to be incorporated with that of

the Sc.hool of Civi! Engineering. Pro-

fessor Hatt will also continue to act as

Consulting Engineer for the Forest

Service, L'nited States Department of

Agriculture, Washington, D. C.

Obituary.

We regret tu announce the death of

R. W. Bushnell. of Cedar Rapids,

Iowa, for many years master mechanic

of the Burlington, Cedar Rapids &
Northern shops in that city. Mr. Bush-

nell was in his seventy-sixth year,

but of a fine physique, and hale

and hearty. By an unfortunate fall

from a ladder in hJs garden last

month, his collar bone was fractured

and he received other' internal injuries

from which he died. He was a

native of Norwich, Conn., and learned

engineering in the Rogers Locomotive

Works. He moved West in 1853. and

held several positions in the C. & N. W.
Railway, and in 1868 entered the serv-

ice of the company with which he was

so long associated. His sudden death

has occasioned much regret among rail-

road nun. among whom he was widely

known. Mr. Angus Sinclair, Editor of

R.MT.WAY AND LoCOMOTIVE ENGINEERING,

was for several yenrs associated with

Mr. Bushnell on the B., C. R. & N.,

and expresses his profound re.gret at

the death of a good man. a delightful

companion, and an accomplished me-

chanic and engineer.
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Patent Office Department.

Il is surprising that the number of

mechanical devices aiming towards the

perfection of the locomotive should ap-

parently increase instead of diminish. It

might properly be supposed that the

COUNTKRIIAI.ANCI'; Ili;V]ClC

mercurial ingenuity of the inventor had

nearly reached its limit, but the increas-

ing size of locomotives call for a con-

stant modification of details, which, al-

though not affectingtheorganicconstruc-

tion of the engine, give abundant scope

to inventive genius. From the latest

reports from the Patent office, it ap-

pears that boiler construction and

methods of lubrication have engrossed

much of the attention of the inventors

and some selections from their work is

presented.

LOCOMOTIVE DRIVING WHEELS.

Messrs. Allfree and Hubbell of Chi-

cago, III., have patented a system of

counterbalancing locomotive wheels.

No. 819.199. As will be seen in the ac-

companying illustration, the device con-

sists of having a hollow rim subdivided

into a plurality of chambers, and means
for retaining congealed molten lead or

other metal in the chambers, the center

of gravity of the weights being eccentric

to the center of the wheel, and on the

opposite side of the wheel from that of

the crank pin hub.

LOCOMOTIVE FURNACE.

Messrs. Wade and Nicholson, Chi-

cago, 111., have secured a patent. No.

820, 451, on a locomotive furnace. The
fire box is of the usual type, but is pro-

vided with arch tubes that connect the

front and rear water legs of the boiler,

to which is added an arch of channeled

bricks arranged beneath the arch tubes,

the arch having passages communicating

with air entrance tubes, which extend

LOCOMOTIVE KURNACE.

through the rear water leg of the boiler.

An arch of similar non-fusible material

rests on the front tubes, and the bricks

are so arranged that they can readily

be removed to alTord access to the boil-

er flue sheet.

MKCHANICAL STOKER.

A mechanical stoking appliance has

been invented and patented. No. 819,476,

by Messrs. J. & T. Vicars, Earlestown,

England, consisting of a casing enclos-

ing the ash-pit of the furnace, a movable

carriage connected to each end of the

fire bar support, and reciprocating

mechanism secured to the carriage, and

packing devices to prevent the escape of

air. The device is said to have been in

successful operation for several years.

LOCOMOTIVE EXHAUST MECHANISM.

.\n improvement in exhaust mechan-

ism has been patented, No. 821,402, by

Mr. John Herron, Marquette, Mich.,

consisting of the combination of a loco-

motive provided with a main exhaust

pipe connected with the cylinders, and

an auxiliary exhaust connected with the

main exhaust pipe in the smoke box,

with mechanism for opening and closing

both outlets will be covered by the valve

during the middle part of its stroke, and

alternately covered and uncovered by

the valve at the ends of its stroke, so

that the oil from the outlets will be car-

VAt.Vh ()li,l.S(i DKVICK.

ricd through the ports into the cylinder.

Means arc attached to supply oil to the

outlets.

JOURNAL LUBRICATOR.

Mr. Charles H. Turner, New York,

N. Y., has patented a journal lubricator,

No. 819,475. The journal-box is furnish-

ed with a base plate resting on the bot-

tom of the box, there being upwardly

extendirig flanges on opposite sides of

the plate with bearings and a shaft

carrying rollers that convey the oil from

the bottom of the box to the journal.

A New Steel.

A new alloy steel for the barrels of

sporting guns has been undergoing

tests before the Iron and Steel Institute

of London, England. The steel which

costs only a little more than ordinary

good cast steel is subjected to great

pressure while still in a fluid state in the

mold. The elastic limit exceeds 60,000

lbs.; the breaking strain is 110,000 lbs.;

the elongation being 30 per cent, in an

8 in. piece. The steel is manufactured

by Messrs. Jessup and Sons, who have

made a specialty of fluid compression.

The zebra is found only in Africa,

where it inhabits the more rugged and

remote mountain ranges of Abyssinia

and Central .Africa.

E-XHAUST MECHANISM.

the auxiliary exhaust. The mechanism

reaches the cab of the locomotive where

the auxiliary exhaust may be operated

as desired.

LUBRICATING DEVICE.

Mr. R. G. Woodward, Waukegan, 111.,

has patented a lubricating device, No.

822,877, consisting of a hollow connect-

ing rod forming a cylindrical receptacle

for the lubricant and having an outflow

opening to the part lubricated. The de-

vice is furnished with, openings into the

hollow space of the shaft and a cover

for the openings.

LUBRICATOR FOR ENGINE-VAL\-ES.

.An apparatus for lubricating engine-

valves has been patented. No. 823,349,

by Mr. D. Morehouse, St. Elino, III.

Tlie valve seat is provided with outlets

in its face near the outer side of the

inlet ports, and are so arranged that

A readiness to believe ill without ex-

amination is the effect of pride and lazi-

ness. We are willing to find people

JOURNAL LUBRIC.\TOR.

guilty and unwilling to be at the trouble

of examining into the accusation.

In all things throughout the world,

the men who look for the crooked will

see the crooked, and the men who look

for the straight will see the straight.—

Ruskin.
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Baltimore & Ohio Motive Power.

During the past three years the Balti-

more & Ohio Railroad have put into

service several of the most powerful de-

signs of steam and electric locomotives

for freight, passenger and switching

service, that have been recently built.

Among these are the Mallet type

mountain helper steam locomotive, the

total weight, without tender, of 334,500

lbs. being distributed over twelve 56

in. diameter driving wheels, having a

total flexible wheel base of 30 ft. 8 ins.

and a rigid wheel base of 10 ft. in.

Thi.s locomotive has a tractive power of

74,000 lbs. in compound, and 84,000 lbs.

when working simple. It has a capacity

which enables it to haul 2,200 tons in

freight cars at a speed of 10 miles per

hour on a I per cent, grade.

The new Consolidation or 2-8-0 type

of fast through freight steam locomo-

tives, have a total weight, without ten-

der, of 208,500 lbs. distributed over a

wheel base of 25 ft. 7 ins., and a

weight of 185,900 lbs. distributed over

eight 60 in. diameter driving wheels, on

a rigid wheel base of 16 ft. 8 ins. These

Two two-unit type of passenger helper

electric locomotives, which liave been in

service for the past ten years, also com-

pare most favorably with the more re-

cent designs of passenger electric loco-

motives put into service and undergoing

construction for modern terminal re-

<iuircments. These locomotives have a

About Car-Hogs.

The railroad car-hog is one of the

disagreeable things developed by rail-

road progress. Although technically a

biped, he seems to be more nearly allied

to the genus quadruped. He has be-

come a target for sharp squibs and un-

(jualified censure, but no amount of ridi-

MALLET .\RTICULATED COMPOI.-NU, B. iV O.

total weight of 196,000 lbs. distributed

over a total flexible wheel base of 23 ft.

ojii ins., with a rigid wheel base of

6 ft. 10 in. The total weight is dis-

i^H'fcs*..

SIX-WHEEI^ SWITCHING ENGINE ON THE B. & O.

locomotives have a tractive power of

42,000 lbs. and a capacity sufficient to

haul 1,180 tons in freight cars at a speed

of 10 miles per hour on a I per cent.

grade.

The six-wheel type of switching steam

locomotives have a total weight, with-

out tender, of 161,000 lbs. distributed

over a total and rigid wheel base of

II ft. on six 52 in. diameter driving

wheels. These locomotives have a trac-

tive power of 29,700 lbs. and capacity

to haul 72a tons in freight cars at a

speed of 10 miles per hour on a I per

cent, grade.

The two-section freight helper electric

locomotives, one of which is here illus-

trated, have a total weight of 320,000 lbs.

distributed over a total flexible wheel

base of 44 ft. 2^ ins., with a rigid wheel

base of 14 ft. 6j4 ins. The total weight

is distributed over sixteen 42 in. di-

ameter driving wheels, which gives

these locomotives a total tractive effo/t,

at full working load on eight motors,

of 70,000 lbs. and the capacity necessary

•for hauling 2,200 tons in freight cars at

a speed of 10 miles per hour on a I

per cent grade.

tributed over eight 62 in. diameter driv-

ing wheels and these locomotives have

a tractive effort at full working load on

U>ur motors of 42,000 lbs., and will

haul 1.500 tons in freight cars at a speed

of 10 miles per hour on a. i per cent,

oradc.

cule or denunciation ^has any effect in

tlie way of softening his hard and selfish

nature. He is apparently irreclaimable.

No legal process can reach him. He
can not be boycotted nor lynched, and

his callous sensibilities are proof

against all written or unwritten codes

of civility.

There are a good many distinct varie-

ties of the car-hog. although the term,

as commonly used, is understood to

mean a person who looks upon the car

lie happens to be riding in as his own

individual property, and upon everybody

else in it as intruders: and he therefore

lias no scruple about appropriating to

himself as much seating room as he can

spread himself over, and from which he

can only be dislodged by strategy or

assault. The other varieties of the hog

are, as a rule somewhat less aggravating,

for the reason that their rudeness does

not arise so much from ingrained self-

ishness as from lack of training in re-

Two SECTION ELECTRIC FREIGHT LOCOMOTIVE, B. cS: O.

We are indebted to Mr. J. E. Muhl-

feld, general superintendent of motive

power of the Baltimore & Ohio for this

information, and to the American Loco-

motive Company for the illustrations

which we are able to present to our

readers.

gard to the decencies and proprieties of

life. .They have less of the surly, un-

accommodating spirit which distinguish-

es the car-hog proper, but the annoy-

ance they cause is sometimes very ex-

asperating.

• There is a car whistler, who whistles
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unconsciously I'roni I'urce of habit. He
pitches his music in a low key and fan-

cies he is whistUng to himself while lie

is tormenting everybody within hearing.

Then there is the baked peanut eater,

the loud talker who has a liking for

argumentative controversy, or who
thinks that everybody around him is in-

terested in the details of his business or

his views of current political issues.

But the most maddening of all tor-

mentors is the man who reads aloud

newspaper accounts of prize fights and

murders, or whatever else his seat com-

panion will listen to. These wretches

are almost invariably lad readers, and

make havoc with the pronunciation;

casualty is "cauMlty," municipal is

"mucipial," preventive is "preventa-

tive," and so on, all of which is per-

fectly ravishing to the ears of the col-

lege professor or clergyman in the ad-

joining seat. Then there is the window

question, which is so familiar to all trav-

elers, both the sinned against and sin-

ning, that the mere mention of it is suf-

ficient. Locking the seats back, so they

can not be reversed at pleasure, is an

excellent practice, and prevents many
a well-dressed hog from reposing his

hoofs on the cushion of the next seat.

There is a, habit very common with

young men, as well as with men that

are not so young, of bracing their knees

against the back of the seat in front

of them in order to get themselves into

a reclining posture. This is grossly

annoying to the occupants of such seat,

especially if they are ladies. Offenders

of this class should know that each seat

and seatback is the exclusive property

for the tiine being of its occupants, and

that any enroachment upon it is unpar-

donable rudeness. The catalogue of of-

fenses, of this class might be very much
extended, but those to which we have

alluded will indicate the character of

the rest.

Railroad companies and car builders

have exhausted the resources of money

and skill to make people who ride in

their cars comfortable and happy, col-

lectively. But mere mechanical devices

in the "way of luxurious seats, elastic

springs, foot-rests, salubrious air, a well-

regulated temperature and costly decor-

ative surroundings, cannot insure civil-

ity and mutual courtesy among the pas-

sengers themselves. There is no me-

chanical device by which common sense

can be pumped into the heads of boors

and blatherskites as air can be pumped
into a brake reservoir, or by which un-

congenial natures can be harmonized.

The passenger car is the home for the

time being of fifty or more people, who
are brought together indiscriminately,

and there is no place more favorable for

the exhibition of good breeding, or the

lack of it, on the part of the occupants.

It is to be hoped that the car-hog of the

period is not an abiding institution, and

that he «ill finally succumb to public

censure and mend his ways.

Mountain Climber in Upper Burma.

VVlicn one hears of Burma, now part

cif Britain's empire in India, one nat-

i rally associates the name with that of

the capital city and with Rudyard Kip-

ling's "On the Road to Mandelay."

The little mountain climber which we
illustrate is, however, on another road,

;.nd is far to the north and west of

Mandelay.

The engine is on the Darjiling-

Himalayan railway, which is a prosper-

ous little narrow gauge road, 24 ins.

wide and about 50 miles long. It runs

fro.m Silligore, which is the terminus of

the northern section of Eastern Ben-

gal state railway, and goes up to Dar-

jiling, fine of the hill towns of India.

One of our many friends in that far

for this service were built by Messrs.

Sharp, Stewart & Co., of Glasgow.

They are termed mountain climbers.

There are no cogs in the center of the

track, the engine pulls by the ordinary

contact of driving wheel and rails. The
water tanks arc variously placed on the

engine, the saddle tank, one under

boiler and one under the cylinders

hclding in all 400 imperial gallons.

The engines are fitted with Walschaerts

valve gear, and they do their work re-

markably well.

In our illustration the man next the

engine is Engineman Duncan, and to

his left is Engineman and Mechanic P.

J. Wright, who was formerly connected
with this road. A few of the principal

dimensions are as follows:

Weight of Engine in Working Order— 14 tont;

weight on driving wheels, 7 tons 10 cwt.

;

weight on leading wheels, 6 tons 10 cwt.

Diameter of Wheels—2 ft. 2 ins.; diameter of cyl-

inder, II ins.

^ LOCO. ENGINEERING •

NARROW GAUGE MOUNTAIN CUMBER IN THE HIMAI,AYAS.

away country, Mr. P. J. Wright, to

v.hom we are indebted for the photo.-

graph and information, says that the

principal upward traffic is rice — and

downward tea—as well as a good deal

of passenger travel. Darjiling is the

terminus of the little railway, and is

every year visited by tourists from all

quarters of the globe to see the little

railway and to enjoy a sight of the

highest peak in the world. Mount
Everest. 29,000 ft. above sea level, in

the main range of the Himalayas. The
journey by train from Silligore to Dar-

jiling, which is 7^000 ft. high, is done

in 6 hours, including i hour 25 minutes

stoppage for water, fueling and refresh-

ments along the line. The average

gradient being i in 30. The sharpest

curve being 75 ft. radius. The engines

Length of Stroke—14 ins.

Heating Surface of Tubes—276 lineal ft; of fire

box, 40 ft. s ins.

Fire Grate—Length, 3 ft. 7/16 ins. ; breadth, 11

ins.

Total Grate Area—8.75 sq. ft.

Number of Tubes—65.

Size of Tubes—iH ins.

Capacity of Coal Bunker—15 cwt.

Length of Engine Over Buffer—19 ft. 2^ ins.

Height from Rait to Top of Chimney—8 ft. s

ins.

By the end of the year the Bes-

semer and Lake Erie Railroad com-

pany expect to have in their tracks 105,-

000 steel ties, which will cover 42

miles of track and weigh 9,550 tons.

Experimental lots are being laid by ten

other companies, and the results of their

operations are being watched with in-

terest.
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Convention Exhibits.

The 39th annual convention of the

Master Mechanics' and the 40th of the

Master Car Builders' Associations were

held this year at Atlantic City. N. J.

The town is a seaside resort built upon a

sand bar about a mile wide, and separ-

ated by salt marshes from the main land.

The beach at Atlantic City is perfect for

bathing and fronting the sea and just

out of tide reach is about five miles of

planked promenade called the "board-

walk" along which are hotels, stores,

booths, entertainment halls, restaurants,

etc.

As is usual at these conventions.

Reeves American Band-orchestra, of

Providence, R. I. with the well-

known conductor, Mr. Bowen R.

Church, was on hand, and it is need-

less to say that the music furnished was

excellent in every way. Many bands

seem to be always anxious to rest and

fill in their programs with magnifi-

cent silent spaces. Not so the Reeves

band, each member is a picked musician

and they are all in earnest and really

work when they play, and Mr. Church

is not only a good conductor but is an

engineer as well in his own way.

Probably the most popular airs this

year were "Moonlight" and "Sorella:"

the latter is a delightful Spanish march,

called "Polo" in this country. It

makes an excellent two-step in

the ballroom. During the M. C. B. con-

vention the band gave a sacred concert

on Sunday. Those who had the pleas-

ure of hearing it had the satisfaction of

knowing that they had certainly gone

to church.

The exhibits on the steel pier were

most comprehensive, embracing as they

did about every known railway ap-

pliance which could in any way appeal to

the car builder or the engineer. The
inventor and the demonstrator and the

salesman were much in evidence, and

these when mingled with the members
of the two associations made a gather-

ing so truly representative of our mod-
ern progress in applied science as al-

most to merit the description applied by

the citizens of Thessalonica to Paul and

his followers, "These that have turned

the world upside down are come hither

also."

Among the exhibits we may mention

the following:

Acme Ball Bearing Company of

Chappaqua, N. Y. Their exhibit con-

sisted of Acme ball bearing jacks and a

number of Acme ball bearing casters.

Adreon & Co. of St. Louis, Mo. They
showed the Simplicity Bell ringer oper-

ated by air and as the knocker of their

exhibition bell was tied, the bell swung
noiselessly to and fro with an intermit-

tent whiff of compressed air, the

Adreon improved key bolt fastening for

brake shoes, also the Adreon-Morse

ratchet wrench with drill socket and

brace. They exhibited a photograph

of an improved steel railroad water

tank.

Armstrong Brothers Tool Company
of Chicago. This was the exhibit of the

well known "tool holder people," and

all kinds of tool holders were shown for

lathe, planer and slotter tools, also lathe

dogs, tool posts of improved pattern,

planer jacks, bolt drivers and short

ratchet drills. The universal ratchet

drill was on view; it gives a circular mo-
tion even when, in a tight place, the

ratchet handle is capable only of a

straight up and down motion. In fact all

sorts of ingenious devices in standard

sets involving the tool holding principle

were to be seen in this interesting dis-

play.

American Balance Valve Company of

Jersey Shore, Pa. The striking feature

of this exhibit was a beautifully made
and very substantial working model of

the Walschaerts v?.lve motion, with

tion to cylinders, with small cylinder

c.carancc.

.•\merican Brake Company of St.

Louis exhibited a driving brake and an

automatic brake slack adjuster.

American Brake Shoe & Foundry

Company of Mahwah, N. J., had a large

display of reinforced brake shoes, steel

back and wrought iron lug brake shoes,

brake shoes of new design showing the

improved method of construction of

wearing surface and of attaching

points. There were samples of worn
shoes showing how the improved make
enabled the user to run them down to

almost pancake thickness, and not loose

the shoe. Brake shoes for engines,

flanged shoes for tenders and coaches,

and ordinary unflanged shoes for freight

cars. Locomotive driver brake shoes of

various kinds were shown having the

Christie principle of attachment. One
might almost sum up the whole exhibit

by saying that there were all sorts of

lirake shoes suitable for all the condi-

A
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Old -Timer
Talks No. 5

The other

day I took my
micrometer

calipers and
measured
some flakes

of Dixon's

Graphite.
They averaged about

.0005 of an inch—pretty

fine, eh ?

Well, that's one of the

reasons why Dixon's is the

best graphite an engineer

can use. Frict'ion, of

course, is only between

the rubbing surfaces.

These thin flakes cover

the most surface and thus

give the maximum results

with a minimum quantity.

These flakes take the

wear, too.

But don't get the idea

that Dixon's Graphite

will build up and

bind the moving

parts ; it never

will. It is so soft

that it can be

easily worn down by rub-

bing with the fingers.

Any tendency to build

up would be overcome

at once by the moving sur-

faces. I'd get sample No.

69-C if I were you.

Joseph Dixon Cracible Co.

Jersey City, N. J.

preventing the slacking back of a nut

on a bolt. It consists of a rocking key

set in a radial slot opposite one of the

angles in the nut, and this engages at

right angles with a thread of the bolt,

1 he key is securely fastened in the lock,

but the fastening of the key in the slot

does not prevent it being locked and un-

Lpiked.

American Locomotive Company of

New York had on the exhibition tracks

near the Pennsylvania station two loco-

motives. One was a B. & O. heavy

2-8-0 engine. This is the type which

was tested and criticized by the mo-

tive power department of the road, be-

fure any others of the same class were

built. It was fully illustrated and de-

scribed in Railway and Locomotive En-

gineering January, 1906, issue, page 9.

The engine at Atlantic City, however,

had Walschaerts valve gear. The

second engine was a simple 4-6-2, built

for the Erie. The cylinders were

22'/2X26 ins., fitted with piston valves

and Stephenson link motion, drivers 74

ins., tractive power 30,260 lbs. Weight

on drivers 149,000 lbs., factor of adhesion

of 4.93. The boiler is straight, 75 ins.

in diameter at the smoke box end, fire

box 75x108 ins., heating surface 3,322 sq.

ft. Tubes 20 ft. long. The tank holds

8,500 gallons of water and carries 16

tons of coal. Both of the machines ex-

hibited were good examples of the work

done by this company.

American Steam Gauge and Valve

Mfg. Company of Boston, Mass., show-

ed some fine specimens of indicators of

the improved American-Thompson type,

with the new detent motion, which

makes the action of the drum more eas-

ily controlled. Their dead weight

gauges tester was also in evidence and

locomotive muffled and open pop valves,

and several hydraulic relief valves. The

company also exhibited their locomo-

tive steam gauges, steam heat and

American duplex gauges.

American Steel Foundries of Chicago.

The simplex bolster and brake beam for

tenders and freight cars. Cast steel

bolsters for cars, locomotive driving

wheel centers, crossheads and side

rods. Elliptical springs for locomotives

and for passenger car trucks. A model

of the Janney coupler. Davis balanced

driving wheels, coil springs with con-

trollers for various capacities of freight

cars. A complete car truck equipped with

Simplex bolster and brake beams.

Susemihl roller, side bearings and the

Andrews steel side frames, which permit

of easy and quick removal of the axle

boxes.

American Water Softener Company
of Philadelphia had as an exhibit a

most complete working model of their

water softening plant, together with

photographs of the water softening in-

stallations, which they have applied on

various railways in this country.

Badeker Metallic Packing Company

of Omaha, Neb., had a number of

samples of their automatic metallic

packing for use on piston rods and

valve stems.

Baeder, Adamson & Company of

Philadelphia, exhibited a neat little

model of a railway refrigerator car

showing their method of hair felt insula-

tion and system of refrigeration.

Baker Heating and Supply Company

of New York had on view their well-

known double coil Baker car heater,

made with riveted steel shell and steam

attachment, also their No. 9 double coil

fireproof heater, the double coil per-

fect" heater No. 8, the mighty midget

No. 4 Baker heater, one of their No. 6

street car heaters and independent steam

attachments.

Baldwin Locomotive Works of Phila-

delphia had on the exhibition tracks at

the Pennsylvania station, two loc mo-

tives, one a 4 cylinder compound 4-4-2,

built for the Union Pacific. This en-

gine conforms as much as possible to

the details used on the Associated Lines.

The engine has cylinders 16 and 27x28

ins., 81 in. driving wheels, a total estimat-

ed weight of 209.000 lbs., of which about

110,000 lbs. rest on the drivers. Piston

values are used and Walschaerts valve

motion actuates them. The rear driv-

ing axle is cranked and the main rods

from the inside crossheads are built up

and are made with a loop, which spans

the first driving axle. The other simple

engine is a 4-6-2, built for the Great

Northern. Cylinders 22x30 ins., 69 in.

drivers carrying 151,000 lbs. The esti-

mated total weight is 227,000 lbs. Rich-

ardson balanced valves and Walschaerts

valve gear. Both engines are excellent

examples of the modern locomotive

builders' art.

Baldwin Steel Company of New York.

This exhibit consisted of a complete

line of the Hudson high speed steel tools

for use in a railway repair shop, and in-

cluded Hudson tire turning tools, loco-

motive taper reamers, bridge reamers,

track drills, twist and oil tube drills and

staybolt reinforced taps.

Barnett Equipment Company of New-
ark, N. J. There was shown a Barnett

connector, which automatically couples

the steam heat, air brake and signal lines.

It can be applied so as to couple any

size or make of steam heat connection.

Automatic safety hooks used in place

of safety chains, and all metal pipe

connections between cars for use in-

stead of rubber hose.

Baltimore Railway Specialty Com-
pany of Baltimore, Md. There was

shown in regular operation a special

tool for grinding side bearing race plates

where steel balls are used, also the very

ingenious time saving and accurate
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method of centering the race plates in

center bearings, for steel balls and

numerous samples of side and center

bearings both new, and those which had

been for many months in service. Sam-

ples of steel balls and race plates.

Belle City Malleable Iron Company of

Racine, Wis. This company exhibited

their adjustable "L. & S." anti-rail

creeper and explained its construction

and operation.

Bettendorf Axle Company of Daven-

port, la. This was a large exhibit and

included a complete Bettendorf tender

truck just as it would be used in actual

service. There was also a 40-ton

freight truck of the Bettendorf type,

designed to take Barber rollers, and a

30-ton freight truck complete. They also

showed a pair of so-ton freight trucks

with body bolsters and pieces of center

sills riveted up. Two I-beam Betten-

dorf bolsters, and center sills arranged

for Miner draw gear, and one cast steel

truck frame with removable axle

boxes. The trucks, etc., exhibited were

what are used in railway service and

were shown exactly as they came from

the factory. The exhibit was life size

in every respect.

Bethlehem Steel Company of South

Eelhlehem, Pa., had an exhibit in one of

the rooms of the Marlborough Hotel

and it consisted largely of small jteel

products and photographs of larger

work.

Bliss Electric Car Lighting Company,

Milwaukee. Wis. This display was

made up of an electric generator, for

use on a locomotive tender, also a car

generator. Bliss bucket switch boxes,

junction boxes, vestibule type of train

line coupler, coupler for steam line on

trains, also an electric generator brush

rigging and pole changer, field coils and

armature used in the lighting equip-

ment.

Bordo Company, the L. J., of Philadel-

phia. The Bordo blow ofT ^•alves for

locomotive and stationary boilers were

on view, in service condition and taken

apart, also their gauge cocks for loco-

motive and stationary boilers, also their

water connection for use between en-

gine and tender. This consists of a

swinging pipe connection in the form of

the letter V, with moveable joints at

the angle and the two 'ipper extremities.

The connection was equipped with a

water strainer placed in the lowest joint

and easily get-at-able by the removal of

a cap screwed on at one side. This flex-

ible or swinging connection can be used

with water, steam, air or oil.

.Bowser & Company, Inc.. the S. F.,

of Ft. Wayne, Ind. This company ex-
hibited railway oil house equipment,

consisting of storage tanks for lubriT

eating and paint oils. Self-measuring

power pumps and self-measuring tanks,

and various other tanks and receptacles

for the storage of all kinds of railway oils,

Buffalo Brake Beam Company of New
York. This exhibit was composed of

Vanderbilt and Buffalo brake beams,

made of structural steel with forged

steel or malleable iron fulcrums and

chain clips. The fulcrums are in-

geniously constructed and easily applied.

They may be either right or left, as oc-

casion requires.

Bullard Automatic Wrench Company
of Providence, R. I. Bullard wrenches,

n;ade in various sizes were on view.

This wrench may be used for ordinary

nuts or will grip a pipe like the grasp

of a man's hand.

Butler Drawbar Attachment Com-
pany of Cleveland, O. The various

Butler specialties were shown, consist-

ing of Butler friction drawbar attach-

ments, tandem spring attachments with

S.k8 in. and 6^x8 in. draw springs. But-

ler tandem spring attachments suitable

for Plarvey friction springs, and Piper

patents 250,000 lbs. capacity.

Burgess, B., of Danville, 111., showed

the Burgess rail anchor, for use in wreck-

ing operations, also the Schott incline

jack.

Camel Company of Chicago had a

number of security car door fixtures,

also the improved Durham-Hartman
ball bearing center plate and side bear-

ings for cars and the Chafee hose clamp.

Carborundum Company of Niagara

Falls, N. Y. Carborundum is an arti-

ficial abrasive and is practically com-

posed of carbon and sand. It is the

nearest approach to the diamond ever

made by man. The exhibit consisted of

samples of carborundum and its pro-

ducts for use in grinding and polishing

operations.

Carey Mfg. Company, Philip, of Cin-

cinnati, Ohio. Magnesia and asbestos

pipe and boiler covering was shown,

also magnesia flexible cement roofing,

asphalt paints for use on roofs and

smoke jacks. Their standard
.
freight

car roofing, asbestos paper and mill

board, asbestos rqpe and wick packing,

asbestos gaskets, and fire proofing ma-

terial.

Chicago Car Heating Company of

Chicago, 111. Their vapor^ system of

car heating equipment was shown, also

a combination of the vapor and pres-

sure system, and the standard pressure

system of heating. Frost proof steam

traps, hot water car heating specialties

and a recently designed hose coupling

for use with their car heating systems.

Chicago Pneumatic Tool Company of

Chicago. This extensive exhibit com-

prised what is known to the trade as a

full line of pneumatic hammers, drills

and riveters, the Little Giant, the Boyer

and the Keller drills, holding on tools,

air operated sand sifters, rammers for

use in the foundry. These are the tools

that know enough to pound sand, and

The Best and
Cheapest Books
for Railroad Men

AIR BRAKE
CATECHISM $

Price,

2-

1^

By Robert H. Blackall. 20th EiUtion. Con-
tains 1500 Questions and thotr Answers on the
VVtetlnghouse Air Brake, which are strictly up-
to-date. Includes two large Westinghouse Air
Brake Educational Charts printed in colors.

Gives the necessary information to enable a
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examination on the subject of Air Brakes. Tiie
author's many years' experience as Air Braae
Inspector and Instructor enables him to know
at once how to treat the subject in a plain, prac-

tical manner. Endorsed and used by Air Brake
Instructors and Examiners on nearly every rail-

road in the United States. The standard and
only complete work on the subject. 313 pagel.
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BREAKDOWNS * ^"
AND the:ir remedies
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RAILROAD
SIPPLIES

OUR NEW CATALOG
of "J.-M." Asbestos and Mag-

nesia Railroad Supplies is now
ready for distribution. This

is the most complete catalog

of its kind devoted entirely

to Railroad Materials.

WRITE FOR CATALOG
NO. 250-A TO-DAY

A Few J.-M. Products

Smoke Jacks
" Transite " Fireproof Lumber

Asbestos and Magnesia Locomotive

Lagging
" Vulcabeslon " Pump Packing
" Vulcabeston " Gaskets

" Vulcabeston " Rope Packing

Train Pipe Covering

"Kearsarge" Gaskets

All grades of Asbestos and Mag-
nesia Pipe Covering

Hair Fell

" Keystone " Hair Insulator

Asbestos Cements

"Retort" Cements
" Canadax " Wick Packings

High Pressure Asbestos Packing

Asbestos Roofing

Portland Sectional Conduit

H.W. JOHNS-MANVILLE CO.
Manufacturers ol Asbestos and Magnesia
Products, Asbestos Roofings, Packings, Elec-
trical Insulating^ Materials, "Noark" Fuse
Devices, Electric Railway Supplies, etc.

NEW YORK ST. LOUIS MINNEAPOLIS
MILWAUKEE PITTSBURG DALLAS
CHICAGO CLEVELAND SAN FRANCISCO
BOSTON NEWORLEANS LOS ANGELES
PHILADELPHIA KANSAS CITY SEATTLE

LONDON

the air driven variety which were on

cxliibition do good work quickly and

plenty of it. There were storage bat-

teries, air cooled electric drills for all

sizes of holes from i^ in. up to 3'/2 ins.

Electric grinding and buffing tools, stay-

liolt nipper, yoke riveters, a pipe bend-

ing machine and several speed record-

ers. There was also one of the com-

pany's latest type of Franklin Air Com-

I)rcssors, surnamed the noiseless, and

the absence of any click-clacking racket

is secured by the use of mechanically

Mpi^ratcd inlet valves and a patent outlet

poppet valve, and the magnetic "old

man" with a 1,500 lbs. pull. All the

atmosphere has to do with this machine

is to go into it and be compressed with-

out noise or fuss.

Chicago Railway Equipment Company

of Chicago. Brake beams were here a

prominent feature and those exhibited

were the Creco, the National Hollow,

the Diamond and the Kewanee. Among
their other specialties were the Monitor

truck and body bolsters, Creco roller

side bearings and the Creco journal box

arid lid. Pnuematic hose, Bowes' coup-

lings, and hose clamp tools.

Clark Automatic Nut Lock Com-

pany of New York. The nut lock ex-

hibited consists of a speciallymade wash-

er; the bolt and nut are the ordinary

kind and are not modified in any way.

The washer is stamped out of steel plate

and is no thicker than ordinary washers.

On the circular edge of the washer

which surrounds the bolt there is a little

sharp point like the end of a toothpick

raised up in the stamping, and being

raised or slightly bent back from the

face of the washer it does not touch the

tlireads of the bolt when the washer is

slipped on, so the washer slides easily

along the bolt. When the nut is tight-

ened up it presses this spring toothpick

point, as we have called it, into the bolt

and beds it there, making a slight in-

dentation in the side of the bolt. This

prevents the washer from turning. On
the upper side of the washer on the out-

er edge, there are three cuts, which

permit of three sprung up points, which

are formed in the stamping of the wash-

er, and these make, as it were, three

pawls which the nut in turning on cause

to spring slightly when the nut angles

pass. The nut can go on all right, but

it can't back off against the spring

points of the washer, for one of them

is always holding against a nut angle

and the toothpick point keeps the

washer stationary, so the nut has

to stay where it is put for all

time. When the nut has to be turned

off the forcible action of the wrench

breaks off the spring point holding the

nut and the pressure being relieved on

the toothpick point the nut and washer

comes off easily and quickly.

Cleveland Car Specialty Company of

Cleveland, Ohio. This company made
their exhibit booth with the material

they sell. It was formed of pressed steel

carlincs for freight cars, and there were

several kinds of these, and they also

exhibited a pressed steel spring plank

for freight equipment.

Cleveland Pnuematic Tool Company
of Cleveland, Ohio. This company
showed a number of chipping, riveting,

and caulking hammers and beading

tools, also some drills, both reversible

and non-reversible, five sizes in all; stay-

bolt riveters, stone and scaling ham-

mers, wood boring machines, drift bolt

tools and hammers and drills for sub-

marine work.

Cling Surface Company of Buffalo.

The best example of non-political "pull"

on the ground. The exhibit showed a

tiglu belt doing work on a pair of pul-

leys and along side a very slack belt

treated with cling surface paste doing

better work on another pair of pulleys

and without any slip. The exhibit told

the whole story. When cling surface

was used the tension of the belt is like

the flowers that bloom in the spring

—

it has nothing to do with the case.

Commercial Acetylene Company of

New York. This company had a booth,

which at night had gas to burn and bril-

liance to give away. They showed their

acetylene safety storage tanks, one of

them cut in section, revealing the as-

bestos filling, and they explained the

storage system which renders ex-

plosions impossible. They had car fix-

tures and brackets, portable table lamps,

an acetylene locomotive headlight and a

yacht searchlight, both of which shed

light over the pier and the surf rolling

in from the sea. On the exhibition

tracks at the Pennsylvania station there

was a N. Y., N. H. & H. passenger

coach lighted with acetylene, taken out

of regular service and brought to Atlan-

tic City without any special preparation.

A detailed account of the process of

producing and using acetylene in rail-

way service and of the safety storage

system was given in the June issue of

Railway and Locomotive Engineering,

on page 278. It is headed "CaCt -|- HjO
= CiH, + CaO." Read it and so get

light, then use the light.

Consolidated Car Heating Company
of New York. Hot water and direct

steam heating systems for railway cars

were shown, steam valves, train pipe

end valves, thermostatic traps, hot

water drums, pipe fittings, steam pipe

couplers with automatic locking device,

and the McElroy automatic car lighting

system was shown in operation.

Consolidated Railway Electric Light-

ing & Equipment Company of New
York showed the well known "Axle

Light" system, as it is commonly called.
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The "D" type generator mounted on a

passenger car truck and so arranged that

the movement 01 the truck frame which

carries the generator is allowed for and

the constant steady spin ot the armature

is never interfered with. The Kennedy

combination current and voltage regu-

lator was also shown. This is a most

ingenious piece of mechanism. The

sum total of the whole thing is that

when a car is running the revolving

of the axle as the car runs along, gen-

erates an electric current, which acts

upon the elements of a storage battery

when the light is not being used, and

where the light is used any surplus cur-

rent still goes to the battery. When the

car stops the storage battery gets in its

work and keeps th£ lights going, or the

fans for cooling the air in the car, for

that matter. It is the function of the

Kennedy regulator to see to the cor-

rect distribution of the current, and the

quiet but efficient way it attends to busi-

ness is an object lesson to us all.

Crandall Packing Company of Pal-

myra, N. Y. This company exhibited

samples of air pump throttle packing.

They make packing which is lubricated

MAKING A FII.I, AT ROCKLAND, ME.

by their cold oil process and is suitable

for steam, ammonia, air, gas, acid and

hydraulic pressure. A very useful little

book, called the Success Atlas and

Gazetteer may be had by applying to

their New York office, 136 Liberty

street. It is of convenient size and con-

tains more than 500 pages. It has IDS

maps, 40.000 index entries and the latest

areas and census statistics. You will

not readily get lost if you have one of

these little books.

Crosby Steam Gauge and Valve Com-
pany of Boston, exhibited locomotive

steam gauges, open and muffler pop

valves, blow-oflf valves, globe and angle

valves, air brake recorders and locomo-

tive chime whistles.

Davis, John, of Chicago, showed

armored hose for railroad use, also the

Gunnell hose couplings and reducing

valves for train heating service.

Davis Pressed Steel Company of Wil-

mington, Del. A special brake beam
testing machine, having a capacity of

150,000 lbs. in operation, was one of the

features of this exhibit. The company
also showed brake beams -for large ca-

pacity freight cars and high speed brake

service on passenger equipment. The
brake beams are ingeniously made with

tlie truss rod part oi the original rolled

section, cut off and bent back, but hav-

ing at the ends the original connection,

so that no weld or clamp or bolt is. re-

quired to unite the beam and the sup-

porting truss rod.

Dearborn Drug and Chemical Works
of Chicago. The display consisted of

water purifying chemicals. They also

showed some interesting examples of

boiler tubes pitted and corroded by the

action of water impregnated with the

salts of soda and others showing the ef-

fects of incrustations caused by water

containing sulphates.

Detroit Lubricator Company of De-

troit, Mich. This interesting exhibit

showed the original bull's eye type of

lubricator in four styles, from two feed

up to five, and the company is contem-

plating increasing the capacity to seven.

The well known No. 21 triple-feed lu-

bricator was shown in sections and the

interior construction and method of

holding the glass was thus displayed.

The No. 41 five-feed, which has been

extensively used on engines using super-

heated steam was also shown and the

new and superior quality of glasi

which supersedes the kind formerly

made was also on view.

Detroit Seamless Steel Tube Com-
pany of Detroit, Mich. This was a very

tastefully arranged exhibit and in it

could be seen specimens of the Detroit

cold-drawn seamless open hearth steel

locomotive tubes in all stages of manu-
facture, from the first process up to the

finished product. Sate ends as made by

this company were also on exhibition.

Dickinson, Paul, of Chicago, displayed

round house smoke jacks made of cast

iron and Vitribestos, Universal ventila-

tors and Universal chimneys were also

shown.

Dixon Crucible Company, Joseph, of

Jersey City, N. J. This well known con-

cern had an admirable display of the

Dixon graphite products for railroad

use, such as the Ticonderoga flake

graphite lubricants, graphite greases,

the Dixon pipe joint compound which

when applied to pipe joints and fittings

permits them, when wanted to be, quickly

and easily taken apart. Plumbago cru-

cibles were also shown, silica graphite

paint for iron and steel, and last but not

least lead pencils of all descriptions and

varieties, which, by the way, are always

made of the purest graphite.

Dressel Railway Lamp Works of New
York had a good assortment of loco-

motive headlights and headlight burn-

ers, engine lamps, tail lights, switch,

semaphore and caboose lamps. The
lamps were elegant in design and well-

finished and of good quality.

DufT Mfg. Company of Pittsburgh,

Pa., showed the various forms of

GOLD
Car

Heating
and

Lighting

Co.

Manufacturers of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in the 'World

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnished

Main Office, Whitehall Bldg.

J 7 BATTERY PLACE

NEW YORK
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Homestead
Va^lves

straightway, Three-way aod Pour-way»
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more. Init are worth very much more
than other makes. Yon try them and see.

Iron Body, Brass Ping, 1^ in., |4.00 net

Homestead Valve Mfg. Co.

homestead', pa. PITTSBURG, PA.

American Locomotive

Sander Company

13th & Willow Sts., Philadelphia, Pa.

Proprietors and Manufacturers

Lbach, Shebburnb, Dban, ^ANT^PT?^
Houston, "She" and Citrtis 0/4.1'Ud\»j

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation,

1137 THE ROOKERY. CHICAaO.
ee BroadWflv, New York. Park Building, Pittsburgh.

31 Norfolk House, London, Eng.
iDBpection of Steel Rails, Splice Bare, Railroad Care,

Wliwlfl, Axlefl, etc. Chemical Laboratory—Analysis
of Ores, Iron, Steel, Oils, Water, etc. Physical Labo-
ratory—Test of Metals, Drop and Pulling Test of Coup-
lers, Draw Bare, etc.

ElBelencr Tests of Boilers, EiiKlnea and Locomotlres.

the Barrett jack, such as track

jacks, car jacks, geared ratchet lever

jacks, Duff roller bearing screw jacks

and cone bearing screw jacks.

Falls Hollow Staybolt Company of

Cuyalicj^a Falls, Ohio, had a constant

stream of visitors who were interested

in the solid and hollow staybolt iron bars

exhibited. There were also a num-
ber of test samples of this iron which,

bent and broken in various ways, were

intended to show the quality of the ma-
terial. The representatives of the com-
pany stated that while at Atlantic City

they had received through their Berlin

Agency a fourth order for a carload of

double refined charcoal iron, for the Im-

perial Railways of Germany.

Flannery Bolt Company of Pittsburgh,

Pa. This company are the makers of

the Tate flexible staybolt and they ex-

hibited the various parts scpaiatcly and

had sample fire box sheets showing tip-

application of the flexible stay, together

with a complete set of tools for puttin;-;

in the bolts. There were also exhibitc^l

a number of illustrations, showing tlu'

practice on various roads using tin-

bolts and the extent and position of tlic

fire box areas to which the Tate flexible

staybolt had been applied.

Foster Company, Walter H.. of New-

York, show'ed two very interesting ma-

chines for locomotive work. They were

the Lassiter staybolt threading and re-

ducing machines, which is a high ca-

pacity tool, and the Lassiter straight

and taper bolt turning machine; also

special grinders and chasers were

shown.

Franklin Mfg. Company of Franklin,

Pa. This concern showed their large

variety of K. & M. magnesia and as-

bestos products.

Franklin Railway Supply Company of

Franklin. Pa., exhibited a number of

interesting railroad specialties among
them were their pneumatic fire door

opener, as applied to three styles of lo-

comotive firebox doors, their steam

chest plug, their piston head and cross-

head connection. The McLaughlin
flexible metal conduits, and the Mc-
Laughlin lock nut.

Frazer Specialty Company of Detroit,

Michigan, had an exhibit of their loco-

motive front end paint, non-corrosive

pipe joint paste. locomotive joint and

boiler front cement.

Frost Railway Supply Company of

Detroit, Mich. This exhibit consisted

of the Harvey friction draft gear and

Harvey friction springs. The display

was comprehensive and the various

parts were displayed separately as well

as in the assembled form ready for use.

Galena Signal Oil Company of Frank-

lin. Pa., had their headquarters in one

side of the circular pavilion on the steel

pier, and representatives of the com-

pany received the many callers who
drojjpcd in. There was no exhibit in

the ordinary sense of the word, but

among the things of interest in their

handsomely furnished reception room
was a large oil painting by the celebrated

French artist Lubin, which was called

the "End of the Strike." The story told

by the picture is that a young and wordy

agitator, probably lacking skill as an

artisan, had been haranguing a number
of workmen at the noon hour recess, and

endeavoring to induce them to strike,

so that they may avenge some fancied

wrong. He is at last confronted by an

old blacksmith, who has labored in the

sweat of his brow and with the strength

and skill of his arms for many years,

and is beholden to none tor his daily

bread. The picture shows the crowd of

workmen in the background; the agi-

tator backed up against the wall in an

VIEW FROM THE STEEL PIER

attitude of fear, while before him

stands the man of work and will, his

heavy sledge swung threateningly for-

ward as he utters his ultimatum to the

disturber, "Take the hammer or go."

General Electric Company of Schenec-

tady, N. Y. This exhibit was on the

tracks of the Pennsylvania Railroad,

clos^e to the passenger station. There

was shown one of the N. Y. C. electric

locomotives, built jointly by the General

Electric and the American Locomotive

Company. There were also two trucks

built by the Am. Loco. Co., electrically

equipped by the General Electric. The
all steel car built by the American Car

& Foundry Co., built for the N. Y."C.,

is mounted on trucks equipped electri-

cally by the General Electric Company.

Garlock Packing Company of Pal-

myra, N. Y. This exhibit consisted of

samples of packing for steam, water and

ammonia pressures, also samples of the

"Pitt" metallic packing.
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Gold Car Heating and Lighting Com-
pany of New York. This exhibit was
arranged, with steam hose connections

for a full train 01 cars and exemplified

their system of direct steam heat, as well

as their hot water circulating system,

improved steam couplers, automatic

steam traps, temperature regulators,

valves for end of train pipes, locomo-

tive reducing valves, electric heaters,

and their refrigerator car apparatus.

The exhibit occupied considerable space

and was most complete.

Goldschmidt-Thermit Company of

New York, showed samples of their

Gould Storage Battery Coinpany of

New York showed storage batteries and

battery cells and grids for train lighting

and for railway signal service, both sta-

tionary and portable styles.

Green, Tweed & Company of New
York. This exhibit was made up of

samples of Pahnetto air pump packing,

"Exacto" packing gauges and cutters

and Favorite reversible ratchet

wrenches. The company gave as

souvenirs a metal beetle which could

be made to chirp for Palmetto when
pressed between finger and thumb.

The little beetle if laid on its back could

Locomotive
Blow-Off Plug Valves

UKIULING A.N on. WELt lOR RAlI.RO.vD UbE.

process of welding samples of patterns

and flasks lor making molds for welding

rails, sample metals and crucibles and

samples of Thermit.

Gould Coupler Company of New
York had on exhibition steel coupler

and friction gear with cast steel bolsters,

attachments for coupler, steel platform

made with Z-bars equipped with fric-

tion buffer and draw gear having a

coupler centering device, friction buffer

for baggage cars. Model of vestibule,

with platform, etc., journal boxes show-
ing different methods of application,

pivot coupler for tenders, coupler for

front of engines and several freight car

couplers.

be used by anyone so disposed, to learn

telegraphing, as the sound emitted was

exactly that of a Morse sounder. There

was also an excellent brand of cigars

for those who stopped to examine into

the heat resisting qualities of the

Palmetto packing. The cigars were not

heat resisting however, but burned

steadily and evenly and afforded almost

as much satisfaction to the user as the

packing does.

Hammett, H. G., of Troy, N. Y. This

exhibit showed the Sansom bell ringer

and balanced slide valves for loco-

motives. Mr. Hammett also showed the

Trojan packing for locomotive piston

rods. This is a metallic packing which

Fig. 9.

All Brass, extra heavy, with Cased Plug.
For 250 lbs. pressure.

Made with Draining Plug to prevent
freezing.

Locomotive

Gauge
Cocks

For High Pressure

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight
under the most ex-
acting conditions.
Shanks Threaded
to specifications
for Locomotives.Fig 23, with Wheel.

Swing-Joints and
Pipe Attachment

May be applied between Locomotive and
Tender.

Thes^, Swing-Joints are suitable for
Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA. PA.
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Ball's Official R.R.

Standard Watches
16 AND 18 SIZE.

\t and 21 Ruby
Jewels,

Sapphire Pallets

Ball's Improved

Safely

Double Roller

Arc without question

the (hipst watchoB that

Amcricini talvnt and

nkill'd liilior ciiii pro-

i-iiicf, ard Ihi'y arc giv-

ing such iiiiiverBiil nat-

iBfactinn that we have

noJiL'fitanry in claim-

ing Ihai tlicy lire the

bent and saft^t railroad

« atrh on Ihemarlii't.

Teats tevcri; and numeroiiB tiave proven Ui:s fact to

, the most critical iii-ere in all tcctions of thecouutry, to

which thoiiBandfj of goo 1 Railroad and Brotherliood

men are ready to certify.

We have an authorized a* eut in nearly cTery rail-

roail center. Cidl on liira for information and factp.

Write us for descriptive matter.

The Webb C. Ball Watch Co.
Watch Manufacturers

Ball Building:, Cleveland, Ohio, U. S. A.

THE UNION
SWITCH &

SIGNAL CO.

Consulting and Manufacturing

Signal Engineers

Automatic Block Signals— Electric

and Electro-Pneumatic

laterlocking—Electric, Electro-Pneu-

matic and Mecbanical

Electric Train Staff Apparatus

GENERAL OFFICES AND WORKS AT

SWISSVALE, PA.

DISTRICT OFFICES

:

New York: 143 Liberty Street
Chicago: Honadnock Block
St. Louis: Frisco Building

is placed bctwcc-n two ball joint rings

and is held together by a spiral spring.

The packing, which is sectional in

form, is held against the rod by the

steam pressure which enters the space

between the ball joint rings through very

small holes. The packing therefore

"Oijats'' on the rod, if one may so say,

and consequently adjusts itself readily to

any irregular motion of tlie rod.

Ilanlon Pneumatic Locomotive Sand-

er Company of Winchester, Mass., had

an exhibit of their locomotive sander

showing method of getting at the sand

valves, which are inside the box by un-

screwing a cap from (he outside. The
valves, pipes, air jets, etc., were shown
separately as well as in operation. The
ability to easily clean the apparatus

without emptying the box of sand is

one of its many good points.

Harrison Dust Guard Company of

TiiU-iIri. Ohio. There were four sizes of

Valves. The valves were shown in

sections and in parts, also stationary

boiler Blow-Off Valves, Thrce-Way.
Fonr-Way and Straight-Way Vahcs,

and the Homestead Locking Cock.

Independent Pneumatic Tool Com-
pany of Chicago, III. This exhibit con-

sisted of a full assortment of the "Thor"
Pneumatic Tools such as piston air

drills and reamers; reversible, flue-roll-

ing machines,' tapping machines and

\v<od saws, also the one-piece long-

stroke riveting liamm^rs, also chipping,

caulking and beading hammers, pneu-

matic wood saws and grinding machines.

Ingersoll-Rand Company of New
^''lrk. This company showed a number
of pneumatic tools in which were chip-

ping and riveting hammers, rotary and
piston drills, wood boring machines,

smd rammers for use in the foundry,

I
neumatic fan for ventilating purposes,

.lir forges, motor hoists, pneumatic sta-

ENGINE ON THE GREAT INDIAN PENINSULA RAILWAY,
lOR THE PRINCE OK WALES' TOLR.

DECORATEI'

this company's dust guards suitable forthe

oil boxes of cars from 40.000 to 80,000

lbs. capacity, also the Harrison vestibule

journal box, and their car journal

lubricator as well as their cellar lubri-

cator for driving boxes and their im-

proved cellar.

Heath & Milligan Mfg. Company of

Chicago, III. In this exhibit were sev-

eral painted panels showing the "Fer-

rico'' paint applied to wood and to iron,

also painted panels showing colors for

switch targets, etc., also a glass sign

showing coach and car, colors, and some
painted panel, exhibiting a comparative

test of Heath & Milligan White Lead.

Homestead \'alve Mfg. Comp my of

Pittsburgh, Pa. This exhibit was con-

spicuous with an enormous model of

the Homestead Locomotive Blow-Ofif

tionary motor and Ingersoll-Rand Air

Compressors and Receivers.

International Correspondence School

of Scranton, Pa. This exhibit was on

the Pennsylvania exhibition track and

consisted of the car "Scranton." In this

coach was an exhibit of the company's

method of teaching by correspondence,

also a model of a locomotive and one

of valve gear. The car contains a lec-

ture room and sleeping accommodation

01 the crew.

Illinois Malleable Iron Company of

Chicago. In this exhibit was an auto-

matic swinging smoke jack; "imico"

brass and malleable iron non-corrosive

unions, also malleable pipe fittings.

Jenkins Brothers of New York. This

well-known firm exhibited a large num-
ber of valves both of regular and extra
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heavy make, also valves with brass and
iron body, horizontal, angle, vertical

and swing check valves, radiator valves,

V blow-off valves, excelsior back pres-

sure valves, the Jenkins "1906" packing,

also gaskets, gasket tubing, pump valves,

disks, etc., and Sellers' restarting in-

jectors.

Johns-Manville Comiiany of New
York. This exhibit consisted of asbestos

products, and a full sized transite as-

bestos smoke jack ready for installation

in a roundhouse, was on view. There
were also samples of transite asbestos

fire proof lumber. Portland sectional

conduit, asbestos textile material, as-

bestos fibers and cements, Keystone hair

insulator; samples of roll fire felt,

asbestos mill board, and asbestos
pipe coverings; also Vulcabeston
Union washers, vulcabeston throttle

rod packing. 85 per cent, magnesia and
fire felt, sectional boiler lagging, as-

bestos- cement felting, Kearsarge flange

joint gaskets, standard piston rod
packing, Canadax asbestos wick packing,

asbestos mill board gaskets, asbestos

roofing. Keystone combination pump
packing, and Vulcabeston pump pack-
ing.

Kennieott Water Softener Company
of Chicago. This company had a very
tasteful exhibit, in which were pic-

tures showing sections of their appara-
tus and photographs of the latest install-

ations of their water softening plants on
the various railroads of this country.

The company reported extensions of
their business in all directions. Indi-

cations are that the whole subject of

water treatment for use in locomotive
boilers is of growing interest in the rail-

way world.

Landis Machine Company of Waynes-
boro, Pa. This company showed one of

their 2-in. double head bolt cutters for

use on regular bolt work and for stay-

bolt cutting. In this latter operation
the thread is cut without the use of a

lead screw. Samples of work done by
the machine were also exhibited.

Locomotive Stoker Company of Chi-
cago, III. The exhibit of this company
consisted of a Strouse Locomotive Stok-
er in actual operation. The mechanism
.can be adapted to any ordinary style of

fire box and the stoker performs the
work of coal distribution regularly and
uniformly.

McConway & Torley Company of
Pittsburgh. Pa. This company showed
a set of their various couplers. These
included the Janney freight coupler, the
Kelso freight coupler, the Pitt freight

coupler, the Kelso tender coupler, the
Kelso pilot coupler, and the Janney pas-
senger coupler. There was also an ex-
hibit of the Buhoup three-stem passen-
ger coupler equipment applied to a
standard steel platform. This exhibit

showed everything as it actually is in

service and the couplers were mounted
on a stand about the regulation height

of couplers from the ground, which
greatly facilitated their examinations.

McCord & Company of Chicago. The
malleable iron axle box made by this

company was of course in evidence in

this exhibit, also the McKim gaskets,

and McCord force feed lubricators.

There were shown neat little models
illustrating the new McCord friction

draft gear, which depends for its ab-

sorbing power upon the lever-like ac-

tion of two pivoted cams. This draw
gear was described and illustrated in the

June issue of Railway and Locomotive
Engineering, page 293.

Manning, Maxwell & Moore, Inc., of

New York. This well known firm dis-

played a Jarge variety of products^

among them w3s the Hancock inspira-

tors, steam valves, check valves, stop

valves, blow-off valves, Ashcroft steam
gauges, air. gauges, Edison recording

steam gauges, indicators, metropolitan

injectors, safety valves showing several

sections. The Gridiey automatic twist

drill grinder.

Mason Regulator Company of Boston,

Mass. This company exhibited their

boiler feed pump, gravity pump govern-
or, water reducing valves. Mason re-

ducing valves for car heating, reducing

valves for marine and stationary serv-

ice, air brake pump regulators, balanced

and lever valves, etc.

Merritt & Company of Philadelphia,

Pa. This company exhibited their

Metal Locker for railroad machine
shops.

Metal Plated Car & Lumber Com-
pany of New York. This company ex-

hibited the Brown Metallic Window
Strips for railroad car service.

Michigan Lubricator Company of

Detroit, Mich. This company exhibited

a very full assortment of locomotive
lubricators of the double, treble, quad-
ruple and five-feed, Bull's Eye type 1906
design. These lubricators are arranged
with a sight feed glass above the oil

reservoir: also new type with eight feed

glasses around the reservoir. Lubrica-
tors with oblong and round observation

glasses, automatic shut off drain stem
for lubricators, sight feed lubricators

for air brake pumps and air compres-
sors: new type of automatic water
gauges.

Modoc Company of Philadelphia. Pa.

This company's exhibit consisted of the

perfect car cleaner.

Moran Flexible Steam Joint Company
of Louisville, Ky. This exhibit con-
sisted of steam couplers and the Moran
fJexible joints suitable for steam, gas,

air or liquid pressure.

Morse Twist Drill Companv of

New Bedford, Mass. This company

Tate Flexible

Staybolt

Holds firebox sheets securely

together, and accommodates
itself to the unequal expan-

sion of the plates.

FLANNERY BOLT
COMPANY

PITTSBURG, PA., I. S. A.

Suite 308, Trick BIdg.

B. B. D. STAFFORD, - . Qeneral Manager

Write us for Reference Book
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Gradual, Easy Lead to Rails

A Modern Appliance for Modern Roads

CIRCULAR ON APPLICATIOIN

Locomotive Engine

Running and Management

By
Angus Sinclair $2.00

Bt'st linok in print
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ANGUS SINCLAIR COMPANY
136 Liberty Street, New York

A Pr&cticftlly
Perfect
Portable
Pneumatic PINCH
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to the machine. One Man^
brings this tool to the work
and punches it besides.

SAVES
TIME
LABOR
SPACE
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concerns in
all parts of
the country
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Built in 5
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F. F. SLOCOMB & CO.. Builders
WILMINOTON, DEL.

cxhiljitod drills, taps and reatners,

cliucl<.s, cutters, dies, mandrels, gauges

and saws.

Nathan Mfg. Company of New York.

In this exhibit, which consisted of in-

jectors, lubricators, locomotive fittings,

the Phillip's Double, Safety check was

shown. This check is intended to be

applied to the tap of the boiler, and its

action is Such that water passing through

it is sprayed into the steam space in the

cylinderical part of the boiler. By the

time the water reaches the lower part

of the boiler it is hot. The check is

in use on a number of railways in the

United States, Cuba and Mexico. The

Company, also handle the Coale Muffler

and Safety valves and a reflex water

gauge. This device causes the steam

spaces above the water to shine with a

silvery luster, while the water itself in

the glass shows up black.

National Car Coupler Company of

Chicago, 111. There was on exhibition

here a small model of cars equipped with

the improved National No. 6 Passenger

coupler, also a small model of the Hin-

son Emergency Knuckle. There was

a larger model of passenger platforms

with buffer and yoke, also National cen-

tering yoke. National steel platforms

and passenger vestibule and baggage

car buffers.

National Malleable Castings Company
of Cleveland, O. This company ex-

hibited the Tower and the Climax

freight car couplers. They were mount-

ed on stands which greatly facilitated

the examination of the couplers.

New Jersey Tube Company of New-

ark, N. J. This company showed their

patented spirally corrugated tubes with

ends reduced for insertion into the flue

sheet of the locomotive fire box.

Niles-Bcment-Ponds Company of New
York. This company had a specially

erected booth not far from the Pennsyl-

vania railroad station. Their exhibit

consisted in showing a go-in. extra heavy

driving -wheel and chucking lathe in

regular operation. The machine was

equipped with the sure-grip driver at-

tachment, and the rapid work of this

powerful lathe was demonstrated to the

many interested spectators who came to

tlie exhibit.

Norton, .\. C. Inc.. of Boston, Mass.

This exhibit consisted of a full line of

Norton ball bearing jacks, also sure-

drop jacks.

The Norton Emery Wheel Company
of Worcester, Mass. This company ex-

hibited grinding wheels and samples of

grinding material. The artificial abras-

ive which this company now uses is

called Aludum. It is composed of a

mineral called bauxite which is a hy-

drate aluminum. It is reduced in an

electric furnace and is cast in the form

of ingot? which are crushed to suitable

sizes and manufactured into wheels,

stones, etc., for grinding and polishing

purposes.

Norton Grinding Company of

Worcester, Mass. The exhibit of this

company was composed of locomotive

crank pins, slide valves and piston rods,

which had been ground true and smooth.

One of the company's grinding ma-

chines was part of the exhibit.

Oliver Machine Company of Grand

Rapids, Mich. This company's exhibit

consisted of photographs of wood work-

ing machines of all kinds, also pattern

shop machines and supplies.

Post, E. L., & Company of New York.

This company's exhibit consisted of

"Zero" and "Motor" metals for use in

jfpurnal bearings.

Power Specialty Company of New
York. This exhibit was made up of

samples of Duval metallic packing and

Foster superheaters.

Pressed Steel Car Company of Pitts-

burgh, Pa. This company had an ex-

hibit on the tracks of the Pennsylvania

railroad, near the station. It consisted

of a steel coach built for the Southern

Ry. The car is 66 ft. over end sills,

9 ft. loVa ins. wide, and the height in-

side is 8 ft. 1054 ins. The car weighs

about 110,000 lbs. in all. and the body

.of the car alone weighs 76,000 lbs. The

sides are stiflfened by a deep plated

girder which extends up to the window

sills and the center sills are of the fish-

belly type.

Quincy-Manchester-Sargent Company

of Chicago. The exhibit of this con-

cern was made up of Ajax diaphragms,

models and photographs of the Fewing

car and engine replacers, Stanwood car

steps, Priest snow flangers and rail-

way repair shop tools, such as boring

bars, hoists, cranes, etc.

Ralston Steel Car Company of Colum-

bus, Ohio. The exhibit was on the

Pennsylvania tracks at the passenger

station and consisted of a modern flush

floor drop bottom car. It is fully illus-

trated and described on page 314 of this

issue of R.MLWAY AND LoCOMOTH-E EN-

CINEERIXC.

Rushmore Dynamo Works. Plainfield,

N. J. Electric and acetylene headlights

using lens headlight glasses and the

Mangin mirror as a reflector, also an

acetylene generator and an electric

searchlight.

Sauvage Safety Brake Company of

New York, showing the operation

of their brake. This was described

and illustrated in the February, 1906,

issue of R.\ILWAY AND LOCOMOTIVE EN-

GINEERING, page 86.

Safety Car Heating and Lighting

Company of New York. This exhibit

was contained in a tastefully built booth

and showed the company's appliances

for car heating and lighting, among
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which were to be seen modern lamps

burning Pintsch gas, four flame Pintsch

lamps, Pintsch mantle lamps, which give

an exceedingly satisfactory light, being

specially constructed for the exacting

kind of service met with in railway car

lighting. There were also electric fix-

tures for cars. Two storm proof lan-

terns for buoys and beacons were on

exhibition, one a red and one a white

light, both were intermittent, giving

steady and powerful glow for some
seconds and dying down until only the

minute lighting flame burned. These

buoy lanterns were equipped with beau-

tifully made Fresnel lenses, which con-

centrate the light in what one might

call a flat cake or disk of light, which

spreads out level over the sea and in the

center of which the Pintsch gas flame

burns.

Schocn Steel Wheel Company of

Philadelphia. Seamless steel wheels

made after the Schoen method were on

view; steel disks, as they appeared in the

earlier stages of the process, were ex-

hibited. Two pairs of wheels exempli-

fied the wear which took place before

the first turning and one pair was an

example of the design ordered by the

government of Japan. The exhibit was
interesting, as it was practically an ob-

ject lesson on the evolution of this make
of steel wheel. All the wheels shown
were of course Schoen.

Sellers & Company of Philadelphia ex-

hibited their well known injectors,

among which were the improved a_uto-

matic non-lifting variety, also the auto-

matic re-starter, non-lifting kind. Main
check valves, stop and angle valves were
also on view.

Simplex Railway Appliance Com-
pany of Chicago showed the Andrews
cast steel side frame for trucks, Davis

wheels, bolsters, brake beams, Janney
couplers and various steel castings.

Slocomb & Company, F. F., of Wil-
mington, Del., displayed a hot air

pumping engine and a hydro-pneumatic
riveting machine.

Sprague Electric Company of New
York had on exhibition electric hoists,

vertical dock winch, flexible steel con-

duits, steel armored conductors, steel

armored flexible cord outlet boxes and
fittings for conduits; steel hose for air or

steam pressure.

Standard Coupler Company of New
York exhibited a steel platform and
Sessions standard friction draft gear.

This company made use of the moving
picture idea to illustrate the action of

their friction gear and gave away a neat

little pocket souvenir. It is a thumb
book 2^ ins. long by 1^4 ins. wide, with
card pages, sufficiently stiff to spring

readily under the sliding thumb. There
are eighty excellent half-tones showing
the draw gear with stops, springs, fol-

lowers and friction mechanism in place;

as the "continuous" picture is looked at

follower runs in, pushing the triangular

pieces against the side wedges and so_

bearing against the central wedge which,

when backed against the spring, causes

the whole system to yield to the heavy

buffing shocks to which modern draw
gear is exposed. The company will give

this silent pocket demonstrator to any-

one who writes to their ofiice at 160

Broadway, New York.

Standard Paint Company of New
York had a very tasteful exhibit sur-

rounded with a miniature hedge in

bloiam. A miniature cottage showed the

use to which their Ruberoid roofing

could be put, as well as its general

use for covering box cars, engine cabs

and station buildings. The cottage also

showed the quality of the standard

paints among which were flexible metal

preservative paints, Giant and P. & B.

insulating papers. S. P. C. boiler and
smoke stack paint. P. & B. baking and
drying varnishes, red and brown Ruber-
oid roofing.

Standard Steel Works of Philadelphia

had a 33-in. bolted section wrought spoke

wheel, with a part cut away on the rim,

also a bolted section wheel with cast

spokes, a cast iron plate wheel bolted

section, also a rolled steel wheel with

section cut out, bent sections of rolled

wheels and a variety of springs.

Star Brass Mfg. Company, Boston,

Mass., showed locomotive pop valves,

plain and mufiied. Non-corrosive steam
and duplex air gauges, cylinder relief

valves and chime whistles. There were
also on exhibition Seibright bull's eye

lubricators, cylinder cocks, steam gaug-
es, air gauges for brake inspectors,

globe and angle valves with renewable
seats, blow-off cocks, indicators w'ith in-

side and outside springs.

Starrett Company, L. S., of Athol,

Mass., exhibited a large variety of fine

tools for mechanics' use; such as steel

rules, squares, calipers, dividers, mi-

crometers, steel tapes, drawing instru-

ments, etc., etc. Their display of

hacksaw blades was particularly good
and attracted much attention.

Symington Company, T. H., of Balti-

more, Md., showed the Symington
journal box, of standard and special de-

sign, boxes for high speed electric serv-

ice. Baltimore ball bearing center plates

and side bearings.

Talmage Manufacturing Company.
Cleveland, Ohio. This exhibit booth,

which was tastefully and comfortably

fitted up, contained the Talmage blow-off

valve. The representatives gave a gen-

eral explanation of the Talmage system
of washing out and care of boilers. Rubra
boiler oil for use in the feed water of

locomotives, and numerous blue prints

showing the method of application of

the whole apparatus to locomotives were
shown. The bad w-ater problem is com-

THE ELASTIC SELF-
LOCKING STEEL NUT

Dl.Ttik L'ui IroTii l-'lat D.ir ol Steel

2nd Opcralion Finishctl Nut
The elastic nul positively locks itself on the

bolt wherever placed, and cannot work loose.

Send for Circulars.

Quincy, Manchester-Sargent Co.
IM Liberty Street
NEW YORK

Old Colony Building
CHICAGO

SKAT
is a soft soap sold in a neat lithographed

can. When you wash up with SKAT,
it gets into the crannies and " hard to

reach " corners of your hands and the

results are surprising. That's where the

dirt lurks and hard soaps won't go.

That's whySKAT is so popular. SKAT
is made of the best materials, is absolutely

pure and guaranteed to give you perfect

satisfaction. You'll use it every day and

like it more each time.

We can tell you where to buy SKAT,
or better still show you how to sell it.

If SKAT is not for sale in your locality.

let us give you the selling right. Drop
us a postal and get a free sample.

SKAT MFG. COMPANY
Hartford - - Conn.

Flexible Spout

Vertically in straight

line. Also laterally.

The latest improve-
ment to

Poage Water
Columns

American Valve and Meter Company

CINCINNATI, OHIO

-SEND FOR CATALOQUE-

Compound Locomotives

By Fred H. CoLViN, M.E, Tells every-

thing an engineer needs to know about
all kinds of American compound locomo-
tives. $1.00.

ANGUS SINCLAIR COMPANY
136 Liberty Street New York
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Resaw for General Work.

The band resaw shown in our illustra-

tion is designed for all kinds of general

work and as it runs the lightest blades,

all work is accomplished with a great

saving in kerf. The column of the ma-

chine is a single-cored casting which

will stand any reasonable strain without

vibration. The wheels are SO ins. in

diameter, the lower one being solid

gives increased momentum, helps to re-

duce friction, as it is well balanced. The

wheels run between large self-oiling,

ijon-dripping reservoir bearings.

The feed consists of four S-in. rolls,

strongly geared. There are two guides,

one above and one below the board.

Stoclc of any width up to 30 ins. can be

resawed. The rolls open 13 ins. wide,

the outer ones 8 ins. from the saw and

the inner ones 5 ins. Thus thin sheets

may be sawed from the side of a stick

of timber 8 ins. thick or a S-in. piece

taken from a piece of timber 13 ins.

thick. This machine is made by the

J. A. Fay & Egan Co., Cincinnati, Ohio,

GENERAL WORK RESAW.

and complete information, with price,

etc., may be obtained on direct

request to them. When writing, also

ask for circulars concerning other wood-
working machines o- for their general

catalogue if you desire the information

which these contain.

The Helping Hand.

Cato said that "You must begin by be-

ing nothing if you are going to be some-

thing great." We cannot all be great,

but we can all learn something and fit

-ourselves for our vocation, and, to the

measure of our ability, grasp the oppor-

tunities that come to us. Railroad men
have much to learn in order that they

may master their high calling, but

Railway and Locomotive Engineering

endeavors to make the task easy. Thou-

sands acknowledge it as the best help-

ing hand to them in their efforts to be-

come accomplished railroad men. Its

growing popularity shows that it is keep-

ing pace with the requirements of the

times. It pages are filled with expres-

sions of the best thought which comes

from the leading railroad men of our

time. It has merited the highest

encomiums from prominent railway men
all over the world. The price, $2 a

ytar, places it within the reach of every

railroad employee.

"Twentieth Century Locomotives,"

Angus Sinclair Co., deals comprehen-

sively with the design, construction, re-

pairing and operating of locomotives

and railway machinery. First princi-

ples are explained. Steam and motive

power is dealt with; workshop opera-

tions described, valve motion, care and

management of locomotive boilers, op-

crating locomotives, road repairs to en-

gines, blows, pounds in simple and

compound engines; how to calculate

power, train resistance, resistances on

grades, etc. Shop tools explained.

Shop recipes, definitions of technical

terms, tables, etc. Descriptions and di-

mensions of the various types of stan-

dard locomotives. The book is well

and clearly illustrated and is thoroughly

up to date in all particulars, fully in-

dexed. Price, $3.00.

"Locomotive Engine Running and

Management," by .'\ngus Sinclair, is an

old and universal favorite. A well-

known general manager remarked
in a mf.eting of railroad men lately, "I

attribute much of my success in life to

the inspiration of that book. It was my
pocket companion for years." Price,

$2.00.

"Practical Shop Talks." Colvin. This

is a very helpful book, combining in-

struction with amusement. It is a par-

ticularly useful book to the young me-
chanic. It has a stimulating effect in

inducing him to study his business. We
sell it for 50 cents.

"Examination Questions for Promo-
tion." Thompson. This book is used

by many master mechanics and travel-

ing engineers in the examination of

firemen for promotion and of engineers

likely to be hired. It contains in small

compass a large amount of information

about the locomotive. Convenient

pocket size. We cordially recommend
this book. It sells for 75 cents.

The 1904 Air Brake Catechism. Con-
ger. Convenient size, 202 pages, well

illustrated. Up-to-date information con-

cerning the whole air brake problem, in

question and answer form. Instructs on

the operation of the Westinghouse and

the New York Air Brakes, and has a

list of examination questions for engine-

men and trainmen. Bound only in cloth.

Price, $1.00.

"Compound Locoomtives." Colvin.

This book instructs a man so that he

will understand the construction and

operation of a compound locomotive as

well as he now understands a simple

engine. Tells all about running, break-

Automatic couplers for freight,

engine and passenger service.

Draft riggings and buffer attach-

ments for freight and passenger

cars.

Special couplers for narrow gauge
and plantation service a specialty.

Steel castings of all descriptions.

The Twentieth

Century

Master Mechanic
Won't use Solid Mandrels.

Cost too much, take up too

much room and don't give

satisfaction.

Nicholson

Expanding Mandrels

Take everything from 1 to 7

inch holes. Take up little

room — always ready and

you can buy four sets for

the cost of one of the solid

kind

Are You Using Them?
Catalogue tells you
more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.
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^orld's pa.ir

St. Louis

FIRST PRIZE FOR

TOOL STEEL
AWARDED TO

Mclnnes Steel Co.

CORRY, PA.

in competition with the best makes in

England and Germany. Also manu-

facturers of all kinds of Tool Steel,

Die Blocks, and Steel Forgings.

Write for Prices and Information

STANDARD MECHANICAL BOOKS

FOR ROAD AND SHOP MEN

BY CHAS. McSHANE

The

Locomotive Up to Date

Price, $2.50

New York and

Westinghouse Air Brakes
Price, $1.50

One Thousand Pointers for

Machinists and Engineers

Price, $1.50

All books bound In fine cloth

AGENTS WANTED every^fhere ; write for

terms and descriptive circulars. Will be sent

prepaid to any address upon receipt of price.

GRIFFIN & WINTERS
171 Lbl StvIIe Street. CHICAGO

downs and repairs. Convenient pocket

size, bound in leatlicr, $i.oo.

"Catecliism of the Steam Plant."

Hemcnway. Contains information that

will enable a man to take out a license

to run a stationary engine. Tells about

biilcrs, heating surface, horse power,

condensers, feed water heaters, air

pumps, engines, strength of boilers,

testing boiler performances, etc., etc.

This is only a partial list of its con-

Itiits. It is in the question and answer

style. 128 pages. Pocket size, 50 cents.

Compound 4-4-2 on the Great Northern.

Our illustration shows a good exam-
ple of a compound express engine re-

cently built for the Great Northern

Railway of England, of which Mr. H.

.\. Ivatt is the company's locomotive

engineer. The engine, which is a four-

cylinder compound of the 4-4-2 type,

has cylinders 14 and 23 by 26 ins.

The high pressure cylinders are on

the outside and have piston valves,

wliile the low pressure cylinders placed

ft., is augumented by the fact that the

internal ribs add considerably to the

area exposed to the heated gases pass-

ing through. The material of the fire

box is copper, and the box gives a heat-

ing surface of 170 sq. ft. Although the

heating surface docs not comprise as

large an area as many of our engines

do, it is very effective. The diameter

f)f the boiler is 5 ft. ij^ ins. at the front

end.

The engine presents a neat and com-
pact appearance, and was built by the

Vulcan Foundry Company, Ltd., at

their locomotive works at Newton-le-

Willows in Lancashire. A few of the

principal dimensions follow:

Boiler—Thickness of plates, 11 /16 in.

Fire Rnx— Length, 9 ft.; width, 4 ft. 10^ inf.;

depth, front, 6 ft. ^'A ins.; depth, back, 4 ft.

9 ins.

Thickness of Plates—Sides, H in. ! back, H In.;

crown, ^ in.; tube I in.

Driving Wheels—Journals. 8'A ins. by 9 in«.

Engine Bogie Wheels—Diameter on tread, 3 ft

2 ins.; journals, sH ins. by 9 ins.

Trailing Wheels—Diameter, 3 ft. 8 ins.; journals,

S'/i ins. by 10 ins.

COMPOUND 4)2 ON THE GREAT NORTHERN OF ENGLAND.

below the smoke box are supplied with

Richardson slide valves. Walschaerts

valve gear is used in connection with

the high pressure cylinders. The little

valve which can just be seen nestling

close behind the chimney is the outlet

lor the safety valve from the low pres-

sure steam chest.

The engine has two reach rods, one

for the high and one for the low pres-

sure valve gear. The driving wheels

are 80 ins. in diameter. The weight

on the drivers is about 37 tons, the

leading bogie carries 2054 tons and the

trailing wheels 13^ tons, so that the

total weight of the engine is, therefore,

71 tons. The total weight of engine

and tender is 112 tons. All these are

long tons of 2,240 lbs. each.

The boiler carries a pressure of 200

lbs. and has a total heating surface of

2.514 sq. ft. and a grate area of 31 sq.

ft. Serve tubes are used. There are

149 of them and they are 2^ ins. in di-

ameter, 12 ft. 4 ins. long. The heating

surface of the tubes, which is 2344 sq.

Wheel Base—Driving, 8 ft. 6 ins. ; rigid, 15 ft. j
ins. ; total, engine, 28 ft. 3 ins. ; total, engine

and tender, 49 ft. 6 ins.

Tender—Diameter of wheels, 4 ft. 2 ins.; tank

capacity, 3,670 Imperial gallons; tender, load-

ed, 41 tons.

Service—Fast passenger.

Inspecting Castings.

A painted casting is a proper object

of suspicion. The face from which the

metal was poured is where the closest

scrutiny should be observed. This can

readily be distinguished by the cutting

off marks. Air bubbles, and light mat-

ter rise to the surface, and it is in the

upper surfaces that blow holes will like-

ly occur. The suspected surface should

be tapped lightly with a hand-hammer,

and a thin film of metal is readily brok-

en through. A hollow sound readily in-

dicates the presence of a defect, even if

it does not break readily.

Small holes, should be probed with a

flexible wire. Indications of chipping

or filing marks are a sure sign that a

swelling had been there and more than

likely the mark of a hollow within. A
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scab is an indication that a portion of

the sand had fallen and lodged some-

where in the metal. Holes need not

necessarily condemn a casting. It de-

pends on their location. Holes in the

bottom of a lathe-bed would not render

it useless, but holes in the upper portion

would. The hammer test in skilful

hands is also a means of showing the

elasticity of the metal. The sound of

brittle metal is pitched in a higher key

than metal of a softer or more ductile

kind.

Stevens Institute.

The thirty-fourth annual commence-

ment exercise of the Stevens Institute

of Technology was held in the Audi-

torium of the Institute at Hoboken,

N. J., on June 14. The President, Alex.

Humphreys, LL.D., read the annual re-

port, showing an attendance of 422

students with a graduating class of 76.

The report shows a steady growth of

attendance until the limit of the Insti-

tute has now been nearly reached. The

president closed with an eloquent ad-

dress on the importance of engineering.

The salutatory address by Mr. M. G.

Farrell. was a masterly oration on the

dignity of labor and the important part

that engineering took in facilitating the

most difficult mechanical undertakings.

The degree of Mechanical Engineer

was then conferred on the 76 graduates;

and the Honorary Degree of Doctor of

Engineering was conferred on J. H.

Hammond, Professor of Mining Engin-

eering at Yale University, also on D. S.

Jacobus, M.E., Professor of Experimen-

tal Engineering at the Stevens Institute,

and also on J. E. Denton, M.E., Profes-

sor of Engineering Practice, Stevens

Institute.

Nearly two thousand people were

present, among whom were many dis-

tinguished engineers. The standing of

the graduates is said to be exceptionally

high, and it would certainly be difficult

to see a finer body of young men as-

sembled together. Their scholarly at-

tainments are undoubted, but their ath-

letic abilities, we are sure, are still

higher. They looked as if ready to

compete for the Pentathlon wreath.

Alfalfa.
.

The vast country opened up by the

Santa Fe Railroad is at this season of

the year particularly full of wonder and

beauty. The fields of alfalfa thick with

its variegated blossoms surpass in

beauty the clover blooms of New Eng-

land or the orchards of Maryland. Its

blossoms are perennial and although it

reaches its brightest beauty in the

early summer, it seems to grow forever

and four or five crops a year are regu-

larly reaped. No plant has so much

water sense as alfalfa. It reaches its

roots deep down into the soil, ten or

fifteen feet deep, to the water sheet

which underlies all the vast southwestern

country two or three hundred miles

from the mountains. The night winds

give it vigor and the warm sun sweetens

its juices. The rain may come as it

chooses, the alfalfa has its own irriga-

tion works in the waters under the earth.

In addition to this wonderful plant

every kind of fruit and vegetable grows

in abundance in the region reached by

the Santa Fe. It is impossible for any

one to comprehend, even to a small

degree, the yielding powers of these

soils when they are put into proper

physical condition. The climate is clear,

dry and invigorating, with cool nights

that give restful sleep. The general

altitude of the great plains approaches

4,000 ft., or about the height of the high-

est of the Catskill Mountains. The

great Santa Fe Railroad has opened up

a veritable Garden of Eden.

A unit of heat is the quantity of heat

required to raise the temperature of one

pound of pure water from 39 to 40 de-

grees. This is on the Fahrenheit ther-

mometer and there are 778.3 foot-

pounds in every heat unit.
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Cantilever Bridges. separately or bntli together, always ex- lever, and as it plays a very important

Probably the oldest form of bridge in 'rts a downward thrust on the abut- part in the make-up of the bridge, the

the world was the trunk of a fallen tree nients or piers of the bridge. name is applied to that class of brirlges

stretching across a narrow gorge, and The cantilever bridge, however, mod- which contain cantilevers,

the familiar example of a plank thrown ifics this original conception and has in- The typical form of cantilever bridge

across a stream is for most people the troduced another principle into bridge is represented in the diagram Fig. i.

C.\NTILEVER BRIDGE OVER THE ERASER RIVER, C. P. R.. IlKITISH COLUMBIA.

fundamental conception of bridge con-

struction. It is in essence a beam sup-

ported at each end and carrying what-

ever load may be put upon it, along its

upper surface. The form of the bridge

may vary from the old stone arch to the

modern steel girder, but one general"

conception prevails in most minds, and
that is, that the pressure of the struc-

ture itself, and of the load it carries.

construction. It is briefly that the re-

action of the load on such a bridge

causes, not a downward, but an upward
pressure at the abutments or shore ends.

The word by which this newer form of

structure is described is made up with

tlie first syllable "cant," which here sig-

nifies an inclination from the horizontal,

or a slope or set. The cantilever is thus

nothing more or less than a sloping

and this shows two towers supporting

horizontal girders each somewhat re-

sembling the upright stem of the letter

T, . with an evenly balanced crosspiece

on top. In the diagram. A and Z are

the shore ends or abutments of the

bridge, 5 and F are the tops of the

towers or piers, and C X is the suspend-

ed or connecting girder in the center.

In this case the cantilevers are the
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girders BC and X Y. They are the

sloping levers from which this style of

bridge takes its class name. With a

bridge of this form it is evident that

any load borne between A and B or be-

tween 5' and Z will cause a downward
pressure upon the shore ends A and Z
and also ;ipon the piers B and Y.

rcction, no supporting false work is

needed. When each T has been built

and the shore ends of the trusses have

been anchored down, the suspension

truss in the center is built out from each

cantilever and connected above mid-

stream without support from below. A
cantilever bridge might be built with-

SKELETON VIEW TYPICAL CANTILEVER IIRIDCF.

As the load moves out onto either

of the cantilevers, B C, or X Y . the re-

sultant pressures change, so that al-

though the thrust at B and )' are still

downward, those at A and Z are now
upward, and are resisted by an anchor-

age system which ties the shore ends

of the bridge down firmly to the abut-

ments. The general form o.f anchorage

is shown in Fig. 2. A load any-

where on the connecting span

C X is carried in due proportion

to the cantilevers. and produces

3 downward pressure upon the piers and

an upward pull at the abutments. The
construction of the bridge is such that

a load placed anywhere on the truss

X Z does not produce any effect on the

truss A C, and vice versa, because each

girder is. so to speak, self contained and
is capable of fully sustaining its own
load. The girders are usually made
with some form of sliding connection

at C and A', so that the effects of ex-

pansion and contraction, and, in fact, no
horizontal strain, will be transmitted

trom one T-system to the other. In

Fig. 3, the slotted pin Iioles are shown
at the top and bottom of the outermost
diagonal members of the cantilevers.

Cantilever bridges are the most suit-

able form of structure for spanning
rivers which flow through gorges with

high precipitous banks and where the

current is rapid and turbulent. The rea-

son for this is that no false work or

scaffolding is necessary to be used in

the process of building, and, as a rule.

the foundations of the piers can be placed

upon the river bank close to the water.

The bridge builder, after erecting a

tower, constructs the two portions of

the truss piece by piece, from each side.

As the river arm stretches out over the

flood, the shore arm reaches toward the

abutment, and as each extension bal-

ances a similar one in the opposite di-

out the central span if the river arms
were made long enough to reach each

otlier, and the advantages of the sys-

tem, and the principle of construction,

would be preserved.

Our frontispiece shows a view of the

Fraser river bridge on the Canadian

"V
^

FIG. 3. ANCIIOKAC.F. .SY.STEM, ERASER
RIVER URIDGE.

Pacific Railway. This was the first

cantilever bridge begun on this side of

the Atlantic. The bridge over the Ni-

agara gorge though commenced later,

was completed sooner. In writing to

Railway and Locomotive Engineering.

Mr. C. C. Schneider, of Philadelphia,

the designer of the beautiful steel struc-

ture in British Columbia, and of the

Niagara river bridge, quotes from Lon-
don Engineering as follows

:

"The Eraser river bridge crosses the

Fraser river si-x miles below Lytton.

The river here thunders through a rocky

canyon one hundred and twenty-five

feet at ordinary high water below the

level of the rails, but when the sum-
mer floods are passing through, its

height is then sixty feet above this, and

the uproar of its torrent is something
fearful. The erection of anything like

a scaffolding or false work in this situa-

tion was out of the question, and hence

the advantage and ' propriety of the

cantilever system, by which temporary

construction across the river was un-

necessary. This would have been the

first bridge on this principle erected

in America had it not been for the very

long time that was occupied in bring-

ing the iron across the Atlantic, the ves-

sel occupying within two days of six

months on the voyage, during which
time the Canada Southern bridge

across the Niagara was ordered, built

and opened for traffic. The span of the

Fraser river bridge, from center to cen-

ter of the cantilevers, is three hundred
and fifteen feet. The two levers are

eacli two hundred and ten feet long, and

they carry between them a girder one
hundred and five feet long, so that from

the anchorage at each end the truss sup-

port is five hundred and twenty-five feet

long. The center of each cantilever is

carried by a stone pier seventy-two feet

high from the rock on the river bank,

and the outer ends of the levers are

held in position by an anchorage in the

abutment founded on the solid rock of

the river bank. The total weight of

steel and iron in the structure is 1,224,-

000 lbs. The strains are calculated to

carry a train the full length of the

bridge, weighing 2,500 lbs. to the foot,

running length, with two locomotives

at the head, each weighing 55 000 lbs.

on three pairs of drivers, not over four-

teen feet wheel base in addition. The
wind strain is calculated for the full

surface of both trusses and a train show-
ing a side exposure of ten feet in

height and the full length of the bridge.

The bridge work was made by Hawks,
Crawshay & Company, of Gateshead-on-

Tyne."

Mr. Schneider further remarks:

"From this it appears that the Fraser

river bridge was completed in 1884,

while the Niagara cantilever bridge

was commenced in 1883 and completed

in the same year. The erection of the

'Fraser river bridge was done under the

supervision of Mr. Joseph Tom!inson>

1-ridge engineer of the Department of

Railways and Canals of Canada."
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TliL- Ijridge referred In in llu- f ire^o-

ing as on the line of the Canada South-

ern, crosses the Niagara river chisc he-

side the magnificent steel arch huih hy

the Grand Trinil< Railway, which su-

perseded their famous suspension bridge

at that point. The Canada Southern is

now part of the Michigan Central Kail-

road, and the structure in question is

a double-track, deck cantilever bridge,

which was completed December I, 1883.

The total length of tlic bridge proper

is 89s ft.; length of cantilevers. 375 and

395 ft. respectively; length of fixed span,

125 ft.: length of clear span across the

river, 500 ft.; lu-ight of abutments. 50

ft.; height of steel towers, 130 ft.;

height of clear span above the river,

245 ft.; total weiglit resting on the steel

columns, 1,600 tons.

Concerning the famous Cantilever

bridge in Scotland a writer in tlie Loco-

motive Journal (Leeds, England)

quotes a few words from a lec-

ture given by Mr. . Baker. one

of the engineers of the Forth bridge, be-

fore the Royal Institute. The "living

model" o.f the bridge, Fig. 4, is repro-

duced from the same source. Speaking

of the great engineering work which

spans the Firth of Forth, he said;

"The great Forth bridge is the first

bridge on the 'cantilever and central

girder' principle that has been erected

in Great Britain, although the principle

is by no means new, for it has been

adopted hundreds of years ago by com-

paratively rude tribes in the construc-

Two men seatnl on cliairs extend their pressing force, and the weight of the

arms and hold in tin ir hands sticks of whole is borne by the legs of the chairs,

which the other ends butt against the also under compression. Now let the

chairs. The central girder is represent- reader imagine the men's heads to be

-TRE.^lI VI2W OK FRASF.R RIVER CANTILEVER.

ed by a shorter stick, suspended at a

and b. We have here the representation

of two double cantilevers, the ropes at

c and d, connected with the weights, rep-

resenting the. anchorages of the land-

ward arms of the cantilevers. When a

D.TJBUS TRACK CANTILEVER HRIDUE OVER THE NIAGARA GORGE.

tion of timber bridges, to which it read-

ily lends itself. Such bridges are de-

scribed as having been erected by the

natives of Hindustan, China, Thibet,

etc., even at remote periods. A living

model shows the general arrangement.

weigln is placed on t; b. which is done

in the 'living model' by a third man
seating himself thereon, a tensile strain

comes into action in the ropes and in

the men's arms, while the sticks abut-

ting on the chairs have to resist a com-

360 it. above the ground, and about a

third of a mile apart, vyhile the differ-

ence between a and b is 350 ft., and he

will have a rough but sufficiently clear

idea, not only of the principle upon

which the Forth bridge is constructed,

but also the magnitude of one of its

spans. To complete the comparison,

suppose that the pull upon each arm of

the men is equal to 10.000 Ions, and that

the legs of each chair press on the

ground with the weight of more than

100.000 tons."

The dimensions of the Forth bridge

are: Length, 8.296 ft., or more than I'i

miles; two spans, each. 1.700 ft.; two

spans, each, 675 ft.; depth of main

girders at piers. 330 ft.; depth at center.

50 ft.; width of bridge at piers. 120 It.;

width at center, 27 ft.; clear headway for

navigation at high water. 150 ft. ; deep-

est foundation below high water, 90 ft.;

highest part of bridge above high wa-

ter. 354 ft.; depth of water in center of

channel, 210 ft.; weight of stee! used in

construction, 42.000 tons.

One of the latest bridges of the

cantilever type is in Africa, and spans

the famous Zambesi. This river is two

miles wide where it reaches the western

borders of Rhodesia. There it precipi-

tates itself into a cavernous gorge. The
river and the bridge are thus described

by Sir Percy Girouard writing in Scrib-

ner's Magazine:

"This great drop in the river has pro-

duced 'the most beautiful gem of the

earth's scenery.' the Victoria Falls. Al-

most twice as broad as Niagara, and two
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and a half times as high, an immense Marcus Smith, C.E., who was at one
mass of water rolls over its edge to pre- time Canadian government inspector
cipitate itself in magnificent splendor of bridges, said: "The main channel
four hundred sheer feet into the narrow spans of the St. Lawrence river bridge
canyon below. are partly cantilevers and partly con-
"Undeterred, the Rhodesian engineers tmuous with the flanking spans; that is

have, without detracting from the natu- to say, the spans were so designed that

for convenience of erection they might
be erected as cantilevers, and, conse-

quently, the dead load of the metal
^"^ work is carried by the cantilever action

as they were erected in this way, and
no stress was put in the central chord
section when the connection was made.
The trusses were, however, proportioned

on the assumption that they would carry

the live load as continuous girders and
the connections of the closing section

were made in accordance therewith.

The spans are, therefore, continuous

with regard to live load and cantilevered

with regard to dead load."

Thus we see that the cantilever prin-

FiG. 3. PANEL WHERE CONNECTING GIRDER ciple though not a new one, has had its

JOINS CANTILEVER SPAN, ERASER modern application in the building of
RIVER BRIDGE, SHOWING „ ™ i c . u j j

OBLONG PIN HOLES FOR '°"« .™°'' magmficent bridges and

EXPANSION. the principle so applied has marked a

ral beauty of the surroundings, thrown ^'^ry important step in the ad-

across the canyon a splendid 650 ft. vancement of the art.

cantilever bridge and thus opened the

way to Tanganyika, to Uganda, to

Cairo.

"This bridge, the greatest railway en-

gineering triumph of Africa, consists of

a central span W'eighing approximately

1,000 tons, 500 ft. in length, and 30 ft.

wide. The steel work is of rolled sec-

Why Johnson Wasn't Fired.

BY R. E. MARKS.

There was a new superintendent on

the Cross Cut & Pumpkin Valley Rail-

road, who was long on
a liking for things scien-

tific, reports of tests, coi-
tions. The end posts of the bridge are ]ege bred engineers and
over 100 ft. long. The pull on the an- other things, but he was
choj-age apparatus is about 400 tons." somewhat shy on good
There is another apphcation of the practical experience in

cantilever principle which is sometimes actual railroad work. His
made use of in bridge building. It is aunt's husband on his

often applied in the construction of the mother's side was a big
bridge itself but does not. therefore, con- stockholder, and so such
stitute the structure one of the class a little thing as lack of experience didn't
known as cantilevers. stand in the way of his selection for the
An example of this may be found in place,

the C. P. R. bridge over the St. Law- One of his first visits to old man
rence river at Montreal. This is a deck Johnson's division brought liini the

painful discovery that not

an engine on the road was
even drilled for an indi-

cator, much less had cards

been taken at regular in-

tervals to study the steam
distribution. So he turned
some of his young college

friends loose on the job,

and three of the engines
were forthwith prepared
for an exhibition of what

bridge with the exception of the two an engine really ought to be. Johnson
channel spans which are through gird- kept tabs on the cost of the changes,
ers, and these are cantilevers as far as but wisely kept this to himself.

thing but a Corliss indicator diagram.

Too much oil was being used according

to the best practice of the Great Air Line

and, in fact, pretty much everything

seemed to be going straight to the bad.

After they had the engines down fine

they prepared for the great tests with

seventeen students to check every ex-

haust, watch for signs of smoke, count the

shovels full of coal to the mile, and
measure out the oil with an eye dropper.

Then came the report. And that wasn't

all. either, for the Super (most forgot to

say his name was Smart) had been gath-

ering in a good sized bundle of reports

from all over the country on the results

obtained from modern roads where men
were not tied down to old traditions,

etc., etc.

Then came the day of reckoning, and

Johnson cauglit it in the solar plexus.

Smart called him into a directors' meet-

ing and proceeded to show them the

reasons for their road not being a

through trunk line and the way to get

mto that enviable condition.

"Mr. Johnson, we are trying to dis-

cover the weak points in the motive pow-

er department, and, as you know, have

had a few tests made from some of our

engines to determine the reasons for

the lack of economy in fuel consumption,

in oil and in other things. I also have

here other tests, from other roads, show-

BI.ACK RIVER SWING, ON THE NICKEL I'LATE.
CANTILEVER FOR THE DEAD LOAD, CON-
TINUOUS GIRDER FOR THE LIVE LOAD.

their method of construction and the

balancing of their weight is concerned.

Speaking of this feature, the Dominion
Bridge Company, of Montreal, builders

of the bridge, whose artotype we re-

Of course they found the engines all

wrong, valves didn't have enough lap,

quadrant didn't have notches thick

enough to graduate the cut-off to six

decimal places, valve wasn't of the best
produce, in a lener to the late type, and the cards looked like any-

FlG. 4. LIVING MODEL OF THE FORTH BRIDGE.

ing a much greater economy than we are

showing, as well as one from the Jigger

Valve Gear and the Back Action Valve

which you refused to try. I trust that

you will be able to explain your position

in the face of these facts, as we are

very anxious to retain all our old men
if they will assist in bringing about a

new order of things that make for the

betterment of the road."

"Now here are the tests from engines

numbers 16 and 20, after changing so as

to make a proper card, and compared
with the same engines before the

change. They are now hauling 23 cars

up the hill against 20 before the change,

and burning less fuel by five and three-

eighths per cent. Can you explain that,

Mr. Johnson?"

Then it was Johnson's inning.

"Perhaps not to your satisfaction, Mr.
Smart, but the gentlemen here may see

a streak of light in a few remarks I

feel called upon to make. You forgot

to tell them that engines 16 and 20 were
3JB[ 3i]i o; J3J13[ E ui 'sonpojd
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here; tires in bad shape, cyhiulers want-

ing boring, valves needed facing and a

few other things. Then tlicy only pulled

20 cars up the hill. You overhauled them,

drilled 'em for indicators and let your

friends play with 'em for a month, keep-

ing them out of regular service most of

the time, nionkcyinfr with the valves and

a half per cent, that it squeezed out of

a crippled engine.

"Then there's the anti-friction back

action valve. Fine thing for the maker,

and looks as though it ought to work

out all right, but it don't. Our neigh-

bors on the Q. T. & X. have some of

them and they arc lucky if they run three

BHIDGK OVER .ST. I.AWRHNCI-: RIVER
METHOD OK

valve gear so as to make a pretty card.

But you don't compare them with the

25 and 26 of the same class in good con-

dition. They are pulling 25 cars up the

hill every day, burning less coal and us-

ing less oil than either of your engines,

and they haven't had a cent spent on

them for schoolboys to play with.

"We are hauling more tons of coal

and at a lower cost than your Trunk

Line friends in spite of their reports.

I've seen these and I've also been over

their road on their pet engines and

know the coal that is being put on the

tanks every day. When you want to

know about the coal that is being burn-

ed, don't stay in the office and ask for

reports but go and see what the coal

man is putting on the tanks.

"Perhaps they are using a little less

oil. That accounts for their engine fail-

ures from hot boxes and their large

force in the shop to keep the engines

moving at all. The oil cranks count the

last drop with slide rule and forget all

about the repair shop and the hot boxes.

If I was running this road just my way

I'd double the oil allowance this minute,

and I'm dead sure 'twould save money.

Wouldn't make a man use it all unless

he wanted to, but he'd know if he needed

it that there wouldn't be any hanging

match when he got back.

"That Jigger Valve Gear test is like

the rest of the bunch you've picked out.

I happen to know how that test was

made. They took the worst engine on

the division to run it against, choked

her down with a small nozzle so she

couldn't hardly breathe and then called

it a test. After the show was over they

put her into kinder decent shape and

she beat the Jigger all hollow, but your

report only shows the measly seven and

AT MONTREAL, SHOWING CANTIUEVER
CONSTRUCTION.

days without facing. Sounds like a fairy

story, and I wouldn't dare say this if

I hadn't been over there and seen them

doing it. Got the facts from the fore-

man. Sometimes get more facts there

than you do of the master mechanic

or even higher up.

"If you want my job for some of your

for the occasion are of no earthly use

to the directors of this or any other

road. All of these roads that Mr. Smart
has cited are paying more than we are

:or the hauling of their freight. Their

annual reports show this. Some of them
are paying as high as three thousan'l

dollars an engine more than we pay

for the same capacity for the sake of a

few frills and trimming that will make
pretty indicator cards, but it's been my
experience that indicator cards don't pull

trains over the road for a cent. I don't

care what the cards from my engine

look like, or whether they will even

make a card if they arc hauling coal

over the road at less cost than the other

fellow is doigg it. They can ase double

ilie oil, use more coal if necessary, but

what interests me is the total cost of

getting that train over the road. This

means cost of repairs, number of hours'

-lelay and getting there on time, as

well as coal and oil.

"Reports that show what is actually

being done month after month in regu-

lar service, under exactly the same con-

ditions as the other engines are worth

looking over, nothing else is. It's a

waste of time. Tests made with every-

thing keyed up to concert pitch are not

fair to any one concerned, often get good
men into trouble and cost money that

might better be thrown away. Mr.

Smart didn't tell you the cost of all his

CANTILEVER BRIDGE OVER THE FIRTH OF FORTH FROM THE TOWN OF
LEITH, SCOTLAND.

notebook fiends with the indicator bug
in their heads, it's yours any time, but

if the gentlemen here want dividends,

that's another matter. Reports are fine

things when they tell the whole truth,

and that's what mighty few of them
ever do. Don't intend to deceive in all

cases, but there's mighty few of them
that don't wander over the line of naked
truth, unintentionally. Reports made
with everything doctored up especially

monkeying on engines 16 and 20;

couldn't if he would, because he don't

know of the delays to traffic while his

schoolboys were playing- horse with it,

and it will take several dollars to put

them back in as good condition as the

other engines of their class.

"Gentlemen. I am at your ser\-ice."

"What shall we do with these re-

ports?" asked the chairman.

"Chuck 'em in the fire." responded a
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director wlio was also a heavy stock-

holder, and tliat is how Johnson didn't

get fired.

New Wagon Stock on British Railways.

BY A. K. UELL.

The development of the bogie freight

wagon on British railways has been

and the bogie centers are placed 26 ft.

6 ins. apart. The body underframe and
bogies are all of mild steel, the bogies be-

ing of the American diamond frame pat-

tern. There is a brake block provided
for each wheel.

The North-Eastcrn Railway has re-

cently constructed a number of thirty ton

STEEI, .SIDE IJUOR (KlXUOl.A ON THE CA1.EI>(-)NIAN RAILWAY.

soniewlial slow as Compared with that

of the locomotive and passenger rolling

stock. There arc reasons for this, how-
ever, the principle being that a large

percentage of the coal wagons belong to

private owners, mostly colliery pro-

prietors. An important consideration

tor them is the handling of the wagons
at the loading and tipping stations,

where specially designed plants suitable

for dealing with wagons of a certain size

and capacity have been laid down. Al-

teration or reconstruction of these plants

to take larger wagons would, in niaiiy

cases, need a large outlay of capital.

Wagons of the American pattern, built

of steel, running on bogies and fitted

with continuous brakes, have recently

been built for many of the large mineral

carrying lines, but mostly for their own
service. One of the first illustrations

shows a bogie wagon for the Caledonian

Railway, built entirely of steel. The ca-

pacity is for 30 tons of coal, the inside

dimensions being 34 ft. ii->^ ins. long.

7 ft. 115^ ins. wide and 4 ft. 4 ins. deep.

In addition to hand brakes, operated

from either side, these wagons are fitted

with the Westinghouse air brake.

ironstone wagons of a novel type. They
are carried on four wheels and are of

the hopper type. The length of these

vehicles over headstocks is 20 ft. and ex-

triiiie width, 8 ft., the height of the top

rollers 2 ft. sVi ins. in diameter mounlcd
on each of the sV^ in. journals, so that

they complete one revolution to five of

the axle. Each pair of rollers has a

spindle s'A ins. diameter to which the

load is transmitted by a brass lined cap
from which the laminated bearing spring

is suspended. The speed of the frictional

surface of this spindle is thus a little

more than one-eighth of that of the main
journal and the statical friction, reduced

to a corresponding degree. The general

design of these wagons may be followed

from the illustration.

The Midland Railway, having the

largest coal carrying traffic of any Eng-
lish railway, have given special attention

to wagon design and construction. Al-

though they have experimented with

large capacity bogie wagons, the latest

example is of the 4 wheel type, but of

15 tons capacity instead of the standard

10 tons. It is built entirely of steel, the

length inside being 17 ft. 6 ins.; widths

7 ft. 9 ins., and height 4 ft. 6 ins. The
sole bars and headstocks are of channel

section 10 ins. deep by 3'.'2 ins. by ^ in.

FOUR WHEEL HOPPER CAR, NORTH EA.STEKN RAILWAY.

of the sides above rail level being 9 ft.

10 ins. The side and end plates are %
in. thick supported by stiffeners of T-
section. The wheels and axles are of

larger dimensions than usual, the diam-

The wheels are of the standard diameter,.

3 ft. 2 ins., and have a wheel base of lO

ft. The weight empty is 7 tons 3 cwt.
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from Paris to Nice and return, 1,338

miles. Of the ten cars that started, only

three finished. The Soleil, Edmund

Levy and Garchey devices were the three

to finish. According to the rules of the

competition, no award was to be made

if an average speed of 18.6 miles per

hour for the entire trial— 1,338 miles-

was passed. The three cars which fin-

ished went faster than the average ; the

car with the Soleil wheels averaging 19.

i

miles an hour; the car with the Ed-

mund Levy wheels, 23.3 miles an hour

and the one with the Garchey wheels

25.3 miles an hour.

Heavy 2-8-0 for Cuba.

The Western Railway nf Havana

ihave recently purchased from the

Rogers Locomotive Works, at Pater-

son, N. J., two consolidation engines,

which are said to be the heaviest freight

engines on that road. The line extends

driving box etiualizcrs terminate each

in a set of coil springs. The main rods

is of I-scction while the side rods are

solid bars.

The boiler is of the extension wagon

lop variety, Oo'A ins. diameter at the

smoke box end, the gussctt sheet in-

creasing the diameter of the shell to 68

ins. The fire box is narrow in the sense

that it does not extend beyond the

frames, but is about flush with the out-

side of the frame bars. It measures 104

ins. long by 42^^ ins. wide and thus

Rives a grate area of a little over 31 sq.

ft. The total heating surface is 1,617

sq. ft. and the ratio of grate area to

heating surface is as I is to 52. The

Pre box gives 140 sq. ft. of heating sur-

face. The tubes arc 202 in number, 2^
ins. in diameter, and the heating surface

which they give amounts to 1,477 sq.

ft.

The weight of the engine itself is 136.-

000 lbs., the engine truck carries i.';.500

few of the principal dimensions are as

follows:

Axles—Driving journaU, niain, 8x9 ins.; engine
truck juurnala, sV^xq ins.; tender journals,

5x9 ina.

Boiler—Material, flange Htecl; thickness, rinflr,

ist, 9/16 in.; 2d, H ifi,: 3*^1 H ins.; throat,

11/16 in.; dome, '/i in.; front tube, '/j in.;

roof, J4 in. ; side, '/j in. ; back head, J-i in.

Fire Box— Malcri-il, fire box steel; depth, front,

6zJ4 ins.; back, tyi'/j ins.; thickness, crown,

y, in.; tube, yi in.; side, H in.; back, M >n.;

water space, front. 4 ins. ; side, 3 ins. ; back,

3 ins.

Seams—Horizontal sextuple circumferential

doub'e rivetcd-

Stay Bull Material, Falls Hollow, i in. diam.

Crown Stays — Material, Falls Hollow, 1 in. diain.

Tube—Iron, No. 13; B. W. G.

Crank I'in—Size, main, 6x6 ins.; main side, 6Jix

S'A ins.; intermediate, s'Axi ins.; front,

4i^x3>i ins.; back. i'AxjH ins.

Cylinder—Steam ports, iV5xi8 ins.; exhaust,

3x18 ins.; bridge. iJ4 ins.

Fire Brick—Supported on studs.

Piston—Packing. H in. square cast iron rings.

Tender—Weight empty, 41,700 lbs

Salves-Travel, i'/i ins.; steam lap, 1% ins.; ex-

haust, line and line; lead in full gear, 3/16

in. constant.

Eames vacuum brake.

Rush on throttle valve.

CONSOLIDATION ENGINE
C. C. Vernet, Locomotive Superintendent.

I-OR THE WESTERN RAILWAY

to the west end of the island into the

Pinar del Rio district, and is one of the

important railways of Cuba.

The engines are simple and have cyl-

inders 20x24 ins., with 50 in. driving

wheels. With 180 lbs. boiler pressure

these engines develop tractive eflfort of

29.376 lbs. The weight on the drivers is

120.000 lbs., and this gives a ratio of

adhesion of 4,1. or, in other words, the

engine can exert a drawbar pull of one-

quarter the weight resting on its driv-

ing w'heels. The valves are Morse bal-

anced slide actuated by Walschaerts

gear. The front and rear drivers only

are flanged, and the third pair are the

main wheels. The springs for the lead-

ing and second drivers are overhung,

and these two are equalized together.

The main and rear drivers have one

semi-elliptical spring between them,

placed between the top and bottom

frame bars and the outer ends of the

lbs. The tender weighs 97,000 lbs.,

thus giving a total of 233.000 lbs. for

engine and tender. The driving wheel

base is 14 ft. long, while that of the

whole engine is 21 ft. 4 ins. When the

wheel base of the tender is added, the

total amounts to 49 ft. 4^ ins.

The tender has a sloping top tank, as

indicated by the line of rivets shown in

our illustration, and on top of it the

fuel is carried. The tank holds 4.500 U.

S. gallons and the fuel load is 9 tons.

The tender is equipped with a sort of

weather roof, or, more properly, a sun

shade, or, as it might be called a steel

umbrella, which, though it does not

confine the heat from the boiler head.

yet prevents the direct rays of a tropi-

cal sun from reaching the occupants of

the cab. The tender frame is 'made of

10 in. channel bars, and the whole is

mounted on diamond arch bar trucks. A

OF HAVANA.
.American Locomotive Company. Builders

Exploding Boilers for Knowledge Sake.

A series of experiments with boilers

was made by the United States Govern-

ment years ago. that gave very valuable

data about boiler explosions. One of

the experiments w'as with flat-stayed

surfaces that would very well represent

side sheets or crown sheets secured by-

stay bolts. Heat was applied witU
plenty of water over the heating surface:

until the vessel exploded from over
pressure. Dr. Coleman Sellers, who
was present, describing this explosion,

wrote : "It was fired up. and when the

steam reached 125 lbs. we left the boil-

er and retired to a safe place. In about

five minutes, with about 180 lbs. gauge
pressure, it exploded. The sheets went
out in the form of dishes, each part

where the stay bolt was presenting an
indentation like a mattress. Every stay

bolt w-as drawn out of its hole. No stay -

bolt was injured in the slightest degree .
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on its thread, but every hole, from

which a stay bolt was drawn, was enlarg-

ed sufficiently to allow the stay bolt and

its head to come out."

This is information worthy of con-

sideration by people who act as experts

before the courts when boiler ex-

plosions happen. The writer was pres-

ent at a law suit once over an exploded

boiler, and the attempt was made to

prove that the accident was caused by

low water. We heard several so-called

experts testify that the sheets must have

been hot because the stay bolts were

pulled through the sheets without tear-

ing off the threads.

LOW WATER SELDOM CAUSES E.XPLOSIONS.

The belief exists among many people

that a boiler will not explode so long

as it contains a good supply of water.

Properly conducted experiments have

1-10 KiCADV ruR luu i;l>ad

repeatedly disproved the correctness of

this theory. An easily made experiment

is: Take a piece of steam pipe 3 ins. di-

ameter and 3 ft. long. Screw a steam

tight cap on one end and put water in

the pipe till it is two-thirds full. Then

drive a pitch-pine plug into the other

end until it is within 3 ins. of the water

giving room for expansion. Put the

pipe on a bright fire and get out of the

way, for an explosion will follow in a

few minutes. If all the water was con-

verted into steam there would be no

violent explosion. The violence of a

boiler explosion is directly in propor-

tion to the amount of water ready to

flash into steam when a rupture is made

great enough to suddenly release the

pressure.

INJECTING WATER UPON HOT SHEETS.

Another unfounded belief about steam

boilers is that injecting feed water upon

heated plates is likely to cause an ex-

plosion. Iron and steel boiler plates do

not act that way, although a hot cast

iron plate might crack when quenched

with water. If a piece of iron or mild

steel is made red hot and quenched in

the coldest water it will be annealed in-

stead of cracked. For this reason there

should be no hesitation in putting on

the feed when the water in a boiler is

found to be low. The most harm that

can be done will be that the sudden

shrinkage of the sheets will cause the

seams to leak.

The Pennsylvania Railroad Company,

years ago, carried out a series of ex-

periments with locomotive boilers that

prove most of the statements made. A
locomotive which was condemned to be

scrapped, was run out on a side track

in the woods near Altoona, and experi-

ments made upon it. The plan was to fill

the boiler with water, raise a high pres-

sure of steam, then run

off the water until the

crown sheet was expos-

ed, permit it to become

red hot and then pump
cold water into it, to

find out the effects. In

the first experiment the

boiler exploded before

they had time to blow

off any of the water.

They then took another

old engine whose boiler

stood the steam of un-

usually high pressure.

After steam was raised

tlie water was drawn

off until it was below

the crown sheet. They
waited long enough for

the crown sheet and

the upper part of the

fire box to become red

hot, then they forced a

supply of water into the

boiler by means of a

powerful fire engine, and nothing hap-

pened except that the seams leaked and

the steam went down. This was

repeated several times, always with the

same result. The boiler was damag-

ed by the overheating, but no accident

happened.

Sir James Thompson.

Much regret is expressed at the death

of Sir James Thompson, late Chairman

of the Caledonian Railway, and one of

the most prominent figures in the Brit-

ish railway world. He was connected

with the company for fifty-two years,

and it was largely through his marked

executive ability that the railway shows

such a record of splendid achievement.

In 1897, Queen Victoria conferred on

him the rank and title of Knighthood.

In 1900, he was appointed Deputy-

Lieutenant of Lanarkshire, the county

in which the city of Glasgow is situated.

Sir James was a general favorite wher-

ever he went, and was of a social and
jovial disposition, and was a clever story

teller. He was always extremely kindly

to the employees of the road. When
he began his industrial career the road

was a local line of 157 miles in length.

There is now 1,251 miles of railway in

the Caledonian.

In order to better serve the needs of

a greatly increased Western business in

their steam, water and gas fitters' tools

and machines, the Armstrong Manufac-

turing Company, of Bridgeport, Conn.,

have lately opened a branch office and

warerooms at 23 South Canal Street,

Chicago. 111. The new branch is in

cliarge of Mr. Hugh S. Laing, formerly

assistant manager of the New York City

branch. The premises include an office

and show room, 18 ft. wide by 150 ft.

deep, and a large basement for storage.

In addition to a complete line of the

genuine Armstrong Stocks and Dies,

there is a full stock of Armstrong's

Pipe Cutters, Pipe Vises, Bard Adjust-

able Bushings, Ratchet Attachments for

Die Stocks and Pipe Wrenches. In the

salesroom a full line of pipe cutting and

threading machines taking up to 6 in.

pipe are on exhibition. Buyers of pipe-

fitters' tools and others in the West or

central part of the country should com-

municate with the Chicago office for any

particulars concerning the Armstrong

,

tools.

Lead Pencils.

Lead pencils have no lead in them.

The heart of a pencil is graphite, some-

times called plumbago. Such pencils

have been in use over three centuries,

but began to become popular about a

hundred years ago. Henry D. Thoreau,

of Concord, a literary man of recog-

nized ability, made pencils, but he lacked

enterprise. The firm of Faber, Nurem-
berg, Germany, was the first to establish

a great pencil factory. Several firms

flourished in England, the great Barrow-

dale mine furnishing a superior quality

of graphite.

The Dixon Crucible Company of Jer-

sey City, N. J., began making pencils

in 1872, and immediately came into pop-

ular favor. To-day the Dixon Graphite

Mines at Ticonderoga, New York, pro-

duce about 130 tons of rock and graph-

ite every working day. The finished

graphite is mixed with clay, the more

clay the harder the pencil. The soft

pencils are made larger than the hard

ones, in order to obtain the necessary

cohesive strength. The mixture of

graphite and clay is baked in a kiln at a

temperature of 2,200 deg. Fahrenheit.

After the strips are taken from the kiln

they are ready to be placed in the

Florida cedar, which is the wood used.
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General Correspondence.
Derailment of Ten-Wheel Engines.

Ihlilor:

1 have read with great interest the ar-

ticle ou the editorial page of your June

number, entitled "Ten Wheelers May
Be Dangerous," and 1 believe that the

relation between tlie gauge and the

flanges for wheel bases of different

length will be found to be a more fruit-

ful source for investigation as to proba-

ble cause of derailment of lo-wheel en-

gines than an inquiry into the least

minimum weight which can be safely

put on the engine truck of a lo-wheel

engine.

It may in general be taken for grant-

ed that a locomotive engine truck, and,

in fact, all the wheels of the locomotives

will of themselves follow the line of

least resistance, and, furthermore, that

the tendency of a body to move in a

straight line will apply as well in loco-

motive practice as in our philosophy.

If the momentum of the locomotive car-

ries it over the outer rail, it may safely

be concluded that either the elevation

is not sufficient for the speed at which

the engine is running—and it may be im-

practicable to give the necessary eleva-

tion to some curves—or that some oth-

er cause exists on account of which the

engine is unable to follow the line of

least resistance. It is a source of won-

derment to many people that the small

and practically insignificant flanges on

wheels will guide a locomotive safely

around a curve, but the explanation is

that the engine is simply following out

the law of natural philosophy, which is

following the line of least resistance. It

is much easier for a pair of wheels to

roll around a curve on a rolling fric-

tion of possibly five or six pounds per

ton than to either slide over or raise the

flange bodily over the ball of the rail.

The sliding friction might possibly be

one-fourth to one-fifth of the weight

on the wheel representing the sliding

co-efficient of friction of metal on metal,

whereas the lifting force required to raise

the iiange bodily over would be a pound
of force for every pound raised. We
think from this that it can be seen that

under ordinary conditions any engine

will follow the track and where it does

not follow the line of least resistance

some obstacle exists to prevent such a

Ime being followed.

The writer some years ago had oc-

casion to spend considerable time in the

investigation of derailments of 10-

wheel engines, and during much of

this period the attempt to solve this

problem seemed to be absolutely with-

out result, as at times the derailments

would cease as though by magic and

reappear after an interval of some time.

It may be well to state at the outset

that it was finally determined that it was

ihc relation of the wheels to the track

on which the engines were running

which caused the trouble and there was

no defect existing in the wheels— if de-

fect it would be considered—whish could

not have been corrected in the track,

or defect in the track in its relation to

the wheels which could not have been

corrected by properly gauging the

wheels. I know of no shorter way 01

explaining the matter than by a simple

citation of the facts in the case as

pi n\oil.

SI lice of weight on the truck was caus-

ing the diflicuity. Twenty-three hundred^

pounds, or thereabouts, of metal was

Ijlaced on the front end of these engines

back of the bumper beam, and by the

time the engines were fully equipped the

derailments had practically disappeared,

and the mechanical department was
given the credit of having remedied a

defect in these engines by the applica-

tion of the weight, which has been sug-

gested as a remedy in your editorial.

During the time that the engines on

the Kansas City, Ft. Scott & Memphis
were being derailed the engines were

running on the K. C, M. & B. on much
l-.arpcr curve'; and that class of engines

THE "FtYINC, Y.\NKEE" ON THE M.\INE CENTRAL.

-•Kbout the year 1887 the Kansas City,

Ft. Scott & Memphis purchased a num-
ber of lo-wheel engines and the K. C,
M. & B. and associated lines purchased

a number of exactly the same build.

The engines practically gave trouble

from the start on the Kansas, Ft. Scott

& Memphis on track which would be

designated as crooked, and these derail-

ments occurred so frequently that they

compelled the discontinuing of the use

of these engines on certain sections of

the line—generally branches. The de-

railments were practically all confined

on the main line to a certain district of

not over 20 miles in extent where curves

were numerous and rather sharp. Af-

ter a conference with the general super-

intendent it was decided as being a pos-

sible preventive to put weight on the

engine truck, as it was thought that 22.-

000 lbs. was too light, and that the ab-

made, as I recollect, in the neighbor-

hood of one and one-half million miles

without derailment, and our records will

show that those officials on the K. C.
M. & B. familiar with the service of

the engines stated positively that there

was nothing the matter with the engines

and that there must be some peculiarity

in the track on the K. C. Ft. S. & M., as

the engines were being operated on

much sharper curves and under much
more trying circumstances on the K. C,

M. & B. On the derailments ceasing the

investigation on that line as to probable

cause was dropped. It may be well to

state here that practically every super-

intendent of motive power in the coun-

try was consulted during the investiga-

tion as to the probable cause, and many
explanations were given as to the pos-

sible cause. However, the transporta-

tion people were of the opinion that the
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ultimatL- cause had botn lack of weight

ill the engine truck and the matter rest-

ed in that way for a number of years.

About 1898. six or eight years after

the trouble liad ceased 011 the K. C,
Ft. S. &. M. this trouble appeared on

the K. C, M. & B. on engines that had

previously run for over ten years with-

out derailment and most of these de-

railments were quite serious, involving

the loss of a number of lives.

We were requested by the presi-

dent to make a thorough investigation

as to the probable cause and to consult

anyone who could probably give us an

explanation of this trouble. I may say

here that the heads of the transporta-

tion department had changed during the

time between the periods of derailment,

consequently the new officials were not

fully conversant with the former epi-

sode. An investigation of the facts de-

HERE SHE COMES

!

veloped that in lour prominent cases of

derailment no one of the engines had

been out of the shop over two or three

months. Three of the cases, as I recol-

lect, the engines had not been out to

exceed 30 days. The mechanical de-

partment took the stand that the en-

gines were being turned out exactly as

formerly, and that as we were using the

same gauges and same practice of

mounting wheels that we had used for

ten years there could be no ground for

suposing that any change in the engine

practice had caused the derailments,

and were of the opinion that some
change had probably been made in

widening the gauge at curves. Most
of the derailments in question took
place on 8 or 9 degrees curves. Af-

ter an investigation it was found that

the practice of widening the gauge on
curves began at a date not exceeding

three months previous to the time of

the beginning of derailments on the K.

C, M. & B. and that the advent of the

new practice when accompanied by l.iy-

ing of new rails was the probable cause

of the derailment.

At that time there had been a miinber

of articles in the papers advocating

confining the widening of the gauge on

curves to a minimum which possibly in-

fluenced those in charge of the track.

It was found that three out of four cases

of derailment occurred where the new
rail had been put in. The fourth case

was for some time a poser, as it oc-

curred on worn rail, but later on it de-

veloped that the old rail had been moved
in accordance to the new practice of

widening, and was probably the cause

of that derailment. The facts which we
deem as conclusive as determining the

final cause of derailments in question

were these: The transportation depart-

ment were going on the supposition that

IS ft. would represent the longest rigid

base on any lo-wheeler on the line and

were widening their gauge on this basis.

As a matter of fact, all of the lo-wheel-

trs were with rigid truck with the plain

lire ahead, consequently the driving

wheel base of the engine was not the

rigid base of the engine, as the forward

driver being plain had no influence as

to confining the motion of the engine.

The actual rigid base of these engines

was the distance frotn the center of the

engine truck to the center of the back

pair of drivers, and instead of being 13

ft. I in. on this particular class of en-

gines, was in the neighborhood of 18

(1. It was found by actual measure-

ment that taking the distance from back

to back of flanges as S3% '"s., which
was our practice at that time, plus

two flanges, It^ ins. maximum, it rep-

resented s(>H ins., or leaving a lateral

motion of practically ^ in. in the 4 ft.

Syi ins., and it was found by actually

gauging the track at points where de-

railments occurred that the engine hav-

ing an 18 ft. base would not allow all

of its flanges to go down inside of the

gauge by 14 in. An engine with an 18

ft. rigid base, following the practice

above given allowing ^ in. lateral,

would safely pass around a curve of

about s'A degrees radius. Any curve

sharper than that would require widen-

ing. If tire were turned so that the

flanges were l}i ins. thick, an engine

with the same base would go around a

curve of 6 degrees without widening.

It was found that the new practice of

widening on all sharp curves would not

allow the flanges of the engine to go
down fully without springing the rail,

consequently at certain rates of speed

the engine truck wheel would mount the

rail and cross over, generally leaving a

mark of 4 to 6 ft. long on the ball of

the rail. The engines apparently did not

go off every time because the momen-

unn was not suflicient and even a small

portion of the flange below the ball of

tne rail was sufficient to hold it, but

under the right momentum the engines

\ery frequently left the track.

These derailments disappeared either

when the rail became worn or when the

tire became worn sufficiently to allow

sufficient lateral motion. It struck me
that it was quite conclusive that weight

li:ul nothing to do with these derail-

ments, because the engines were just out

of the shop, the rail was new and a

process of widening followed which was
not sufficient for the length of wheel

base. I believe strongly that where these

unexpected derailments occur it is worth
considering not how much weight

the engine truck carries, but is the

widening of the gauge sufficient for the

actual wheel base of the engine, and
have any items such as newly laid rait

or change of practice in widening gauge
entered into the proposition. It is pos-

sible that a good many engines are run-

ning to-day on curves which are some-
what worn which would be derailed if the

curves were relaid on the present prac-

tice and engines happen to be newly out

of the shop and tire turned about the

dimensions given. I believe that it is a

simpler explanation to say that there is

a binding somewhere so that the truck

cannot pass around the curve, rather

than to surround the matter with mys-

tery of improper weighting and mysteri-

ous liftings by which the engine finally

mounts. I have seen how tenaciously

even engines with very light weight on

the trucks will cling to very poor track,

and I cannot feel otherwise than that if

you give the engine truck a chance to

go around the curve, it will certainly

go, and in my judgment, a lo-wheel en-

gine is as safe as any other.

W. A. Nettleton,

Gcn'l S. M. P. of the St. Louis & San

Francisco.

St. Louis. Mo.

Creeping of Rails.

Editor:

It is well known by everybody in

charge 'of the supervision of railroad

tracks and perhaps by some observing

engine crews, too, especially on double

track lines, that the rails don't remain in

the position in which they have been

fixed when the track was laid. So it

may be known, too, at least by close ob-

servers, when and where this movement,
or "creeping" takes place, in what di-

rection it is. The power by which these

rails get shifted and the reason for this

occurrence may be unknown by many
people who are not directly engaged
with maintaining and repairing tracks,

especially on level ground railways.

Having been driving for a long while,

"with the hand on the throttle," on a

double-track mountain railway (Gothard
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Railway in Swilzcrl.iml), 1 liail plenty of

opportiinily to study the effects caused

by the creeping of rails, especially when
running up hill with slow goods trains.

The rails always get moved in the direc-

tion the trains are running over them.

|.70-fj--

FIG. a. TIES SHIITKI) ON ClIRVK.

When the track is straight, l)"th rails ad-

vance nearly with the same power and

one as mucli as the other is causing

sometimes a sidewisc remove of the

whole track, in curves the outer rail

gets shifted with more power and ad-

vances much more than the inner one,

often causing considerable narrowing o.i

gauge. The angle between the new

position the sleepers have been forced

into by creeping of the rails and the

former one, sometimes amounts to

about 20 to 22 degs., as in Fig. 2. The

sides that, on all tr.iius the brakes are

strongly applied, thus causing another

component ui % \o '/i of its weight,

especially when trains get stopped

roughly. These two components seem

to be enough for giving rather a good
explanation for the case, though between

rail and wooden sleeper the coeiTicicnt

of friction is about 0.65 to O.26 (0.65 only

wlieii both, rail and slee|)er, arc perfectly

immovable, but when the trains are roll-

ing over them, they vibrate, reducing the

coclTicicnt of friction from 0.65 to 0.26).

What is the matter, when we investi-

gate the track of the uphill running

trains? Will the rails there get moved
ill the downward direction, as might be

expected from the action of the driving

wheels of engine? Not at all; with the

same mysterious force they advance in

the uphill direction! We will see there

bent spikes, cracked fishplates, shifted

sleepers, as well as on the other track;

ent.trgrd stetiori reduced seciti/n

FIG. 3. LOADED WHEELS ON RAIL.

force under which that advancing takes

place may be shown by the sketches.

Fig. I shows one of the rail connec-

tions still most generally used on moun-

tain railways. Four spikes on each side

of the rails should prevent any kind of

horizontal moving, pressing their heads

against the fishplate, but as we see, the

heads of the spikes, as sketch shows,

have been bent over. Sometimes the

fishplates crack out, A-A, Fig. i, or if

FIG. 4. MAGNIFIED EFFECT.

the spikes and fishplates are too resist-

ant, the sleepers get moved, heaping up

the ballast before them, and the track

loses its standard direction.

Now to explain why these rails get

moved so powerfully and why on curves

the outer rail advances so much more
than the inner one. On a grade of i in

50 the track itself tends to slip downhill
with the force of 1/50 of its weight; be-

over the rail. (See Fig. 4.) Before and
under the wheel the rail gets pressed,

behind it the material tends to recover

its former shape and volume, as soon

as the wheel has passed over. The por-

tion (/?) before the section momentarily
under the wheel (D), compressed, under

front wheel (A), the portion just left by
the first wheel (C) will recover its loss

of volume partly from the compressed
portion before the first wheel (B), and

partly from the portion before the fol-

lowing wheel (A). Consequently a mi-

croscopical transportation of material

from before the first wheel as well as

from before the following one to the

just left portio.n behind the first wheel

must be the result. Considering now
that steel as well as all solid materials

cannot recover its former shape instan-

taneously ("elastic after eflfect"), the

portion just left by the wheel has more
time to get material from the pressed

FIG. 1. RAIL JOINT WITH BENT SPIKES

and now, how to explain that: After
having taken in consideration all forces,

components, influence of differences in

temperature, I came to the following

conclusion:

Let us imagine two loaded wheels on
one rail (Fig. 3). In what way will the

rail get deformed by the pressure exert-

ed by the wheels? Under them the rail

section gets reduced, microscopically, of

course, and between them the rails be-
come enlarged. To clearly picture in

the mind these effects, one may imagine
the rails to be made of india rubber, be-
c.Tuse not only laterally the material be-
tween wheel an 1 sleeper gives vv-ay. but as

well in a longitudinal direction, thus pro-
ducing a pressure of the material between
the two wheels, and consequently some-
think like upsetting.

Let us investigate further the effects

caused when the wheels begin to move

portion of the rail between the wheels

than from the portion before the first

wheel; therefore, the rail always tends

to lengthen in the direction the wheel
rolls over it.

This view of the case may seem to be
too theoretical, but when considering

the coefficient of elasticity of steel,* one
may imagine that the effects are of the

microscopical kind, and only become
visible w-hen added together by numer-
ous wheels rolling 'over the rails all in

the same direction. The more strongly

the rails get pressed, for instance, outer
rail in curves the more they get shifted.

WiLHELM WiiSCHER,

Ingeniero Mecanico, Rosario.

Argentina.

[*The modulus of elasticity of steel,

as given in Kent's Mechanical Engineers'
Pocket-Book, is about 30,000.000 lbs.

—

Ed.]
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Gasoline Rivet Forge.

Editor:

Enclosed is a tracing of our gasoline

rivet forge and atomizer, together with

burners for heating frames and for lay-

ing up corners of flue sheets, etc. As we

consider the improvement of boiler re-

pair practice of even more importance

than increasing machine output, I am
sending you this sketch. This apparatus

is very cheaply made and gives the best

results. With this forge rivets can be

heated to a cherry red. in three minutes

and 40 or 50 of them can be thrown on

at one time, and can be heated as fast

as two gangs can drive with pneumatic

hammers. As it is impossible to get

them hotter than bright cherry, they

cannot be burnt.

• It takes about three gallons of gaso-

line per day to run this. If a lower

grade than 87° test is used the tank will

have to be heated with steam coil around

trie and oil headlight. Ihe first cost,- as

has been said, is the big item that seems

to scare the railroad company. The su-

periority of an electric headlight has

demonstrated itself in such a way that

the cost does not seem so great. When
one considers the cost of a wreck on

one of our fast trains of to-day, three

or four hundred dollars for so valuable

a safeguard as an electric headlight

seems very small.

The cost of maintaining an electric

headlight, as proved by statistics gath-

ered by a prominent railroad company,

is much less than the cost of an oil

headlight, and when the men who have

the care of the electric headlight be-

come better acquainted with the care

and operation of it, the troubles will be,

as far as would be possible with any

machine, eliminated and the cost of re-

pairs reduced to a minimum.

An electric headlight is, as far as

tr^^^

4f../ *ffe.-fJi—, ^..,t \-f,.,^ I. *.... !

/«""A., /.^^f VL \J|)

GASOLINE RIVET FORGE AND BURNER FOR HEATING FRAMES.

it. The screen, where the rivets lay on,

will burn out, where forge is run stead-

ily, in about three hours, but, as it is

only scrap netting, the cost is practically

nil.

The single burner shown is for set-

ing up corners of flue sheets, etc., and

can be used in connection with same

tank. The burner for heating frames is

very useful for straightening frames,

etc. The burners must not be more
than % in. away from frame else the at-

mospheric pressure will cut the flame

and prevent it from burning. These are

-not patented and anyone is welcome to

make use of the idea.

V. T. Kropidlowski,

„.. „• C. & N, W. Ry.
\\ inona. Mum.

Electric Headlights.

Editor:

Much has been said lately relative to

comparative cost of maintaining an elec-

knowledge about it is concerned, the

same as the air brake, valve motion, etc.,

the more thorough knowledge a man
has of the operation, the less trouble

he will experience in tracing, locating

and repairing the defect.

If an electric headlight is to be main-

tained successfully and to the satisfac-

t'on of all concerned, a few of the points

necessary to consider are as follows

:

The mechanic who is to overhaul this

machine must have a thorough knowl-

edge both technical and practical, for a

man who thoroughly understands what

is expected of each part of a machine

and its relation to other parts seldom has

any trouble in repairing. On the other

hand, a man who is lacking in this

knowledge is stumbling along in the

dark. After repairing the electric

headlight equipment it should be test-

ed, governors set, and allowed to run

until bearings are in shape for service.

and if new casting have been used in

the steam end of the dynamo the gov-

ernor should be examined, and cleaned

out if necessary, before placing the ma-

chine in service. To some it may seem

unnecessary to test the electric equip-

ment before placing it in service, but I

will say this much for the equipment, it

i; less liable to give trouble after having

undergone a general overhauling by a

careful workman than any other special

appliance on an engine. Taking into

consideration the limited time one has

after an engine is hot, until it is ordered,

it is better to know that the machine is

in perfect working order before placing

it on the engine. .\nother point in

overhauling is maintaining standards.

Sometimes men in charge of these

electric lights imagine by altering stan-

dards that they get better results. The

Pyle-National Electric Headlight Co.,

no doubt, have spent a great deal of

time and large sums of money in per-

fecting their equipment and adopted the

present form as their standard. So the

better plan is to maintain their standard

and things will work better all round.

Place the dynamo in such a position

that a short steam pipe can be used

and locate the steam throttle in a con-

venient place in cab so engineer can

regulate the speed of the dynamo

should it become necessary to do so.

Exhaust pipe should be as free from

sharp bends as possible and not piped

into the smoke box. The best location

for a dynamo is on top of the boiler in

front of the cab. This location permits

a short steam pipe, a short exhaust

pipe to extend above roof of cab, and

short cab wires, but necessitates long

main wires, due to the fact that these

wires have an extra heavy protection in

form of a covering. I do not believe

the long wires are a detriment to the

light in any way. Running wires

through the hand rail and wooden cas-

ing in the cab is not good practice, the

better way being to arrange every-

thing so that it is easily accessible to the

inspector. The electric headlight equip-

ment is so constructed that all common

defects are easily traced and repaired

without delay.

Inspection of the electric headlight by

a competent inspector each trip is a

good practice, but not an absolute nec-

essity, and in some cases might en-

courage the engine crew to neglect their

duty and leave everything to the in-

spector. If the engine men will clean

the commutator and brushes each trip

with clean waste, clean oft the electrode,

see that the carbon works freely in its

clutch, keep all screws tightened, not

use sandpaper too freely on the com-

mutator, and oil the parts necessary, the
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headligjit failures will be almost entire-

ly eliminated and cost of repairs re-

duced to a niininuini.

John 1'". Long,

Gang Foreman, Frisco.

Munctt, Mo.

Ancient Cut-off Gear.

Editor

:

Some lime ago I wrote you in regard

to an independent cut-off gear that came

out on some early "Norris" (Richard

Norris & Son and Norris Bros.) eight-

wheelers. It is possibly fifty years

since these engfines came to the Phila.

& Columbia (Penna. State road), so, of

course, these sl<etches are from mem-
ory, and as I saw them in operation in

my boyhood days. Their construction

was so indelibly photographed on my
memory that it takes very little thinking

to get the thing together about as it

was at that time. If I am wrong in

my figures there are few men living

who can "say thee nay," and men born

since 1850 know nothing about it un-

less ,tihey can produce old drawings to

prove me wrong. When the "Ve-

nango" and "Tioga" came to the State

road, and they being the first "multi-

coupled" Norris engines on the road,

they were equipped with the valve gear

Type A, Norris at that time using what

was called "Spanner" hooks on his cut-

off gear. A, Fig. i. shows spanner

hook with back end pivoted by strap and

brass on pin B in back end of cut-ofif

valve rod, which is supported in the

fixed guide K. The position of the hook

as shown is such as to have the main

and cut-off valves move in unison.

When the cut-ofif valve is in operation

the tumbling shaft lever / being thrown

ular witli Easlwick and Harrison (sec

Gowan & Marx) and with Baldwin.

The guide bars on Norris and E. & W.
engines were round; on Baldwin, a solid

cast iron guide with V bearings top

and bottom, the pump being incorporat-

ed in the guide, although some of the

lialdwins had a guide square in section,

1 ut with the main rod coupled to out-

side of crosshead, as shown. In Type

I', is shown a modified form of valve.

having no flanges. Rods were prevented

from turning on the brasses by having

slot in brass to take key. All rod bolts

had a turned head with pin hole

through; the body of all rods turned

.-Mid polished; in fact, the rods were very

nearly an all lathe job. D, Fig. 4,

shows main and cut-oflF valves. The

main valve did no* uncover the ports

at extreme travel as the steam was ad-

mitted through the passages FF. These

FIG. 1. THE SPANNER HOOK.

a cut-ofT eccentric and rocker being sub-

stituted for the crosshead motion in

Type A. The back end of cut-ofT valve

gear with the spanner hook reversed;

rod was supported by a guide secured

to back end of main valve rod. This gear

was on quite a number of engines

TYPE B

engines all came to the road without

cabs, so far as I can remember; in fact,

1 know some of them had no cabs, by

having taken a ride on the engines at

different times. They were all dome
boiler engines (Bury), no steam gauge,

beil or cylinder cock rigging, smoke

stack of the "Shultz" design, all stacks

jointed to admit of lowering while pass-

ing covered bridges. And these engines

were notoriously smart and good steam-

ers. Fig. 5 shows spring arrangement

on "Norris" six-wheel tenders belong-

FIG. 4. MODIFIED FORM OF MOTION.

forward, the hook drops down and en-

gages the pin E in top end ol motion

lever F, and at the same time disengages

the pin D in main valve rod. The mo-
tion lever is pivoted at G on a station-

ary bracket, the lower end of lever be-

ing connected to the crosshead by the

rod H. The type of crosshead used on

these engines and two others is shown

in Figs. 2 and 3, front end and side

views. This crosshead was also pop-

( Norris) that came to the road later.

These engines having a different cross-

head or of the two bar kind, square in

section, these guides were in a horizon-

tal line with the piston, or if we

]ilaced a straightedge crosswise on the

guides, it would touch both guides and

piston. The back end of main rod and

both ends of side rods were turned and

the strap bored to fit; rod brasses were

also turned to fit the straps; the brasses

FIGS, a AND 3. CROSSHEAD AND
.ATTACHMENT.

ing to engines quoted above. Now,

brethern, the floor is yours.

W. DE SaNNO.

I'cterans' Home. Los Angeles, Cai.

Valve Setting by Air.

Editor:

This is a sketch of a valve setting

machine, a brief description of which
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may interest some of your readers. The concerned, but you have overlooked an- of the trade just as they do of the

original device known as the Farring- other crop of Europeans that come to language. Where there is a chance to

ton valve setting machine, similar to America and in some ways are really keep them on ashpans or shaking grates

that shown, but without the cylinder

and its accompanying parts. A, C, D, E, '"-""^
''Ot^

^ h\« p\pt

EXHAl'ST VAI.VE WITH I'lSH BUTTON.

is worked by hand power and requires

two or three men besides the valve set-

ter to. operate it.

We have at the Marquette, Mich..

shops of the Duhith, South Shore &
Atlantic, made an improvement on this

machine, by utilizing the steam end of

scrapped Westinghouse air pump {A),

which is fited to shaft (B) but allowed

to oscillate on it. To the piston rod of

this cylinder is fitted a ratchet arm (C)

provided with a pawl for reversing the

motion, this being done by valve setter,

by means of reverse motion rod (D).

The machine is worked by air, and

by means of an exhaust valve (£) the

valve setter controls its operation. By
holding this valve in his hand and press-

ing the button attached to valve stem,

he allows air to exhaust, thus starting

the machine, then by relaxing the pres-

sure of his hand, stops the machine. Air

pressure is on whether the machine is

being worked or not.

This improved machine has been in

use in these shops for the past two
years, one man doing the work alone

and setting the valves of engines up to

Pr.AN OF VAI<VE SETTING MECHANISM.

worse than the hammer and chisel cham-
pions of the last century. Anyone who
has been a number of years at the trade

SIDE VIEW SHOWING OSCILLATING AIR CYLI'NDER.

22x30 in. cylinders and using an air pres-

sure of 100 lbs. John Goulette.

Marquette, Mich.

The Modern Machinist.

Editor:

Your fine article on the Modern Ma-
chinist hit the nail on the head as far

as the old fossils of last century were

knows that the long spell of good times

has brought to these shores a horde of

half-made mechanics from abroad,

where people filled with conceit of

themselves imagine that the least un-

skilled in their own country will do well

enough in America. These men are

willing to work for small wages, but are

really worth little or nothing. After

awhile they pick up a little smattering

they may be made to fill in among a

gang of skilled mechanics, but where a

foreman has a majority of these half-

breeds of the shop, it is a terrible thing

to get a job done decently.

Then there is another class that might

be mentioned: the so-called machinist's

helper, a class of fellows who, having

got started in some shop or other as

laborers, or shop helpers, and who,
when they first observed a real mechanic

at work were filled with awe and rev-

erence at what was accomplished, were
one day given tools to help out during

a rush, and thereby gradually acquired

a slight smattering of the trade, so that

they began to look down upon laboring

work. Such men should not be entirely

sat upon, because there are here and
there some thoughtful men of latent

ability whose early advantages were lim-

ited and who, through difficulty, come to

be useful, but, generally speaking, they

are utterly blind to their own inability

and really have only the dimmest vision
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of the scope of the trade. Such men are

an endless source of trouble. One

would excuse them for stealing their

trade if they would only steal it effeclu-

ally. hut they only grasp a shadow of it.

1 •tar*.* . ,- ..fB

hail the coal in the fire box, and in

heavy freight service he will burn at

least one ton more coal per one hundred

miles with dry valves than if they are

wi-ll hihricated.

G. H. & VV. Engineer.

(Jaiitesvillc, Tex.

Too Much Information.

It is not always safe

lo take a mere novice

through an automobile

f.ictory to witness the

manufacturing of a car.

One prominent selling

.imiil had an experience

some days ago and now
he waits until he has

discovered whether a

probable purchaser pos-

sesses in advance infor-

mation regarding the

true inwardness of an

automobile. This par-

ticular selling agent was

a good car. But the novice does not re-

alize this.

Filling Engine While Being Towed.

l-.dilor:

I would like to say that the method

as explained by W. W. Donaldson, in

the July number of Railway and Loco-

motive EN(;iNEEkiNG is correct in every

detail. That 's the way to do it. The
nozzle should be left open to let the

air pass out from boiler.

Ekeu Whitmoke.

Hillyard, If'asli.

UI.NKR ON TllUJlCli.NTKAL 11- LAKI'OXA

The result is that between these for-

eign frauds and domestic thieves the

trade is being gradually run into spe-

cialization. A very unskilled man can

after a few months be hammered into

doing a certain limited kind of work,

and the foreman will persist in keeping

him at it because it is about the only

thing he can do. This melancholy view

of the trade is not meant as a complete

and comprehensive vision, but, rather, as

filling in a background to the rosy view

presented in your able article, and,

doubtless, many of your readers who
have had to live and move and have

their troublous being among the non-

descripts referred to will endorse my
views. W. L. Calver.

Interborough R. T. Shops, Nciv York.

Second Hand Tools.

There is a very complete list of second-

hand machinery suitable for use in rail-

road shops, issued by the Niles-Bement-

Pond Company, of New York. The list

IS No. 12, and comprises a varied assort-

ment of axle and wheel lathes, borers,

etc., also screw cutting lathes, speed

lathes,, brass finishers' lathes, gap and

other non-screw cutting lathes, screw

proud of his^ car, proud machines, planers, shapers, drills, mul-

of the way it was made. ''Ple spindle drids, bolt and nut machin-

ery, cutting oflf and centering machines,

tapping machines, milling machines, bor-

ing machines, punch and shears, grind-

ing and polishing machines, blowers and

forges, woodworking and other miscel-

l;,neous machinery. There are in all 332

machines listed, and the company will

l:f happy to send a copy of the booklet

Effects of Poor Lubrication.

Editor:

This letter is addressed to you in the

hope that it will reach the eye of the

railroad manager of to-day. It is in

the form of three propositions, which

are as follows

:

First, do not skimp valves on oil.

When your valves get dry, the engine

gets lame: second, there is no engineer

that will run a "lame" engine, if possi-

ble to avoid it: third, how can an en-

gineer square his engine when the

valves get dry? He must not use valve

oil. as he is required to make so many
miles on a certain amount of valve oil.

Then in order to get his engine to ex-

haust square, he drops her down one or

two notches, then the fireman has to

and more than an.xious

to exhibit in the rough

me fine material which

went into its make up.

He took his customers

many miles by train, and when in the

factory exhibited to them every little

part of the machine, thousanrls and

thousands of them, so it

seemed. Each part was

shown to be vital to a

good car, and when the

day had been spent with

still a great many parts

not seen, as the agent

explained, the customers

looked at each other in

blank dismay and that

night they decided that

this car had altogether

too many parts, that it

would be simply out of

the question to ever re-

member the location of

the thousand and one

parts, and that, while

they considered the car

was made of good ma-

terial and well put to-

gether they decided to

wait for a time, until

they could find a car

made up of about one-

quarter as many parts.

The sale had been lost.

Few users of auto-

mobiles ever stop to

think of the num-
, f f rp "LET GOOD DIGESTION WAIT ON APPETITE. AND
Der Ot parts re- HE-^TH on both.-- Shakespeare.
quired. over $.000 as

a matter of fact, to make up an auto- describing these tools to anyone who

mobile. Fortunately once put together writes to them for a copy, and they will

hundreds and hundreds of these parts also be pleased to give further informa-

never separate and few if any break in tion on request.
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Modern Master Mechanics.

The recent convention of Master Me-
chanics at Atlantic City furnished a

striking illustration of the fact that a

new order of things has obtained on

railways as well as in every other field

of human activity. There was a time

when the Master Mechanic was called

from the ranks on account of some
physical or temperamental attribute.

Either he was a good workman himself,

or he had the happy faculty of getting

good work out of others, which is

a masterly quality. Sometimes he was
merely a mechanical miser who man-
aged to get along on less outlay than

another, and perhaps a better man in

a similar position. His mileage reports

were models of cheapness and as his

figures decreased his stock rose in the

estimation of the short-sighted powers

that were. So various were the idiosyn-

crasies of these men that it would be

difficult to classify them. They re-

sembled each other in one thing only,

that they all had some point that at-

tracted the notice of their superiors.

Sometimes it was the gift of the gab,

and sometimes it was the golden gift of

silence. To look wise and hold one's

peace is always a shining quality in a

commander.

Sometimes, this mechanical curiosity

resurrected some forgotten variorum in

mechanical construction and claimed it

as his own, and grew fat on other men's

brains. There was a western Master

Mechanic who was credited with de-

signing a new style of a boiler, the exact

counterpart of which had been in use

several years before his time. His im-

provement was a mere allegation. It

was not visible except to the eye of

faith, but the resurrecto.r was much
praised for his spoiling of the boiler,

and had his portrait in the magazines.

There was another mechanical

barnacle who acted as a kind of brake

on the wheels of locomotive progress

in Pennsylvania. He was nearly blind

and perhaps could not see the condition

to which the locomotives were re-

duced. He could hear, but the clash-

mg of the loose joints of the engines

that drowned in thunderous exh'austs

of the overworked freight engines, fell

in his case, on inattentive ears. When
he disappeared the motive power of the

road took a sudden jump to the front

rank and remains there.

We could multiply instances, but it is

cruel to rend the mantle of self-com-

placency that so kindly enwrapped

these relics of a vanished age. These

men had their day. The pride of place

filled their narrow minds to overflowing

and they were satisfied. As Mr. G. M.
Basford, of the American Locomotive

Co., recently said in an able address be-

fore the Mechanical Engineering So-

ciety of Purdue University : "Thirty

years ago the head of the mechanical

department led a comfortable life. He
could safely follow precedent and the

strenuous life had not been invented.

Labor wars had not begun, and the stir-

ring emergencies of the present were

unknown. It was easy to select shop

machinery. There was no shop prob-

lem, no pooling of locomotives, no piece

work price. There were emergencies, of

course, but not the emergencies of to-

day. The master mechanic knew all his

shop men and the engineer and firemen.

Each locomotive had a name and an

engineer and firemen were assigned to

it."

Mr. Basford might have added that

when the engineer complained of the

weakening parts o.f his engine his voice

was like the voice of one crying in the

wilderness. The engines were made to

hobble along like a rheumatic, with an

agonizing, radiating pain in the sciatic

notch, till they literally came to a stand-

still. When the dilapidated machine

could not run any longer, the engineer

and fireman found themselves out of

employment until the repairs were com-

pleted, when they all set ofT together

again.

The master mechanics of that day

doubtless did as well as they knew.

The twentieth century with its marvel-

ous growth of complex mechanism calls

for men of wider education as well as

mechanical ability perfected by expe-

rience. Education of the minute, tech-

nical kind must be supplemented and
made severely practical by personal

contact with the mechanical appliances

that are used in the harnessing of the

elemental forces that move the traffic

on the great steel highways. It also,

calls for special abilities of the organiz-

ing,, e.xecutive kind. Nearly all of the

younger master mechanics are either

graduates of colleges or technical

schools. Many have continued their

studies at night while working at the

bench by day. Nearly all continue to

be students in the strictest sense of the

word. Education gives them a broad-

er vision of affairs than their prede-

cessors had, and their estimates of men
are juster and therefore kinder. The re-

sult is that out of the hetero.genous

mass of employees coming into their

hands, they have in a large degree the

faculty of organizing efifective sections

and subdivisions that are readily adapt-

able to the work in hand. A gentleman

recently appointed to be superintendent

of motive power of a large trunk sys-

tem, said to us soon after his appoint-

ment : "It is my ability to organize and

administer my department which now
counts for more than my mere ability as

a skilled mechanic." In a word it may
be said that generalship, in the widest

and best sense, is the quality that dis-

tinguishes and will likely continue to

distinguish the modern master me-

chanic.

Locomotive Boiler Explosions.

No class of steam boilers, largely used

in America, is so free from disastrous

explosions as those used in our rail-

road locomotives, which is something

remarkable in the presence of the fact

that few boilers are run with a smaller

safe margin of strength. Within the last

few months there have been locomo-

tive boiler explosions that direct atten-

tion to the subject. When a boiler ex-

plodes under a pressure which had often

been carried before without signs of

weakness, certain parties are sure to

proclaim that some mysterious agency

has been at work. In other departments

of mechanical engineering, similar phe-

nomena are of daily occurrence and pass

without comment. A link in the chain

of a crane breaks under a lighter load

than the chain lifted two hours before,

a crank pin breaks, not when the en-

gine is working at its maximum power,

but under comparatively light duty, a

locomotive axle breaks when the engine

is jogging along at a quarter the speed

made the day before. Every intelligent

engineer meets incidents of this kind

every month, and knows how to account
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for their occurrence. The same laws

apply to the rupture of a steam boiler,

that central the safety of a chain link,

yet the men who readily perceive a

rational cause for a chain breaking to-

day under a lighter load than it carried

yesterday, often fail to account in a nat-

ural way for a boiler exploding under

ordinary working pressure and without

warning.

No subject connected with the loco-

motive has received more careful atten-

tion from the Railway Master Me-
chanics' Association than the cause of

boiler explosions, and the deliberate

conclusion reached after years of pa-

tient investigation was that ordinary

over-pressure alone caused boilers to

explode. A boiler works along safely

for months or years after being built

or thoroughly repaired, and some de-

teriorating agent keeps operating upon

it unnoticed till a weak link, in the

shape of a corroded sheet or some
broken staybolt gives way, and the boil-

er goes to pieces.

It is satisfactory to notice that the

labors of the various master mechanics'

committees on boilers appear to have

produced good results; for, although

the number of locomotives in the United

States has been increased materially

since 1875, the number of boiler ex-

plosions has been greatly diminished.

The improvement is, no doubt, due to

greater care and skill in designing, to

better material used in construction, to

more careful workmanship, and to the

growing practice of rigid tests and

searching inspection. This has been the

line of policy advocated by the Master

Mechanics' Association as the proper

means for making locomotire boilers

as safe as human agency can make a

vessel containing the potentially destruc-

tive agencies inside a high pressure

boiler, and the men who enforce this

policy in their daily practice are the men
who secure immunity from accidents.

The safety of locomotive boilers, even

those that have been well made of

proper material, is secured only by the

constant care and unremitting vigilance

that will be sufficient to guard against

and detect in time, deteriorating in-

fluence. When these are relaxed for

any length of time, disaster is inevita-

ble.

Fatigue of Metal.

The crystallization of metal particles,

often called the fatigue of metals, is

being constantly brought to our atten-

tion by the recurrence of accidents

that might with a little forethought be

avoided. The natural tendency of the

highest grade of iron, whether rolled

or hammered, is gradually to assume
its original form of granulated particles.

During the process of being manufac-
tured into commodities the metallic

molecules assume a fibrous or stringy

form, but no sooner is the metal left

alone than it immediately begins to

assume the crystalline form. It seems

as if disintegration begins at once,

though the process is necessarily some-

what slow. This process is, however,

accelerated if the metal is subjected to

severe stresses, and hence axles, cranks

and pins gradually lose their elasticity

and become brittle.

In locomotives and other machines

subject to constant straining shocks the

period of safety is practically known, and

rules can be established, with a fair

degree of accuracy, prescribing the

distance in miles beyond which axles

and other parts should not be allowed

to exceed without examination. It is

to be regretted that this system of reg-

ulation is not more generally applied.

Usually some serious accident happens

before the fatigue of metals is thought

of. Very often much surprise is then

expressed that a fracture occurs when
some light work is being done, although

work of a much heavier kind had pre-

viously been accomplished with the

same machine without any appearance

of weakening.

An apt illustration comes to us from

a southern railway, where a draw-bar

pin broke, causing the parting of a

train of heavy cars, with disastrous re-

sults. Two weeks later another acci-

dent exactly similar occurred. The
lesson thus doubly impressed was
learned at last, with the result that a

number of pins were tested and broken

by a single blow from a sledge. The
broken ends of the pins looked like

burned steel. The annealing process

was then promptly applied to the rest

of the fatigued pins. Piles of them
were covered by a hot wood fire, and
they were allowed to cool in the ashes.

The limit of six months' service is now
lixed on the road in question for the

service of draw-bar pins.

We recall an instance of a spring

hanger breaking on a newly repaired

engine, which established the practice

of annealing the spring hangers and
other parts on all engines on that road

while repairs were being made in the

back shop. This species of fatigue par-

ticularly applies to chains that are sub-

jected to severe strains. It would be

well if the process for softening the

crystallized metal was more generally

adopted. It is a singular provision in

nature that calorification has the effect

of renewing the elasticity of wrought
iron, and the remedy so readily appli-

cable is often overlooked on account of

its very simplicity.

Locomotive Collision Study.

Those who went to the Brighton

Beach race track on July 4 last, expect-

ing to see a pair of locomotives broken

to fragments as one might smash an

egg against a stone wall, were dis-

appointed. There was a collision bc-

iwicn two engines, and it was wit-

nessed by a large concourse of people,

but the engines used were not new, they

were of the 4-4-0 type, and not par-

ticularly heavy, and did not sustain any

excessive amount of damage.

This form of entertainment, designed

to draw money from the pockets of the

morbidly curious or the sensation

tasters, was in one of the daily papers,

dignified by the name of a col-

lision study, but it was not much of a

study, and the time the spectators on

the ground had to wait for their fun

was tedious.

At length, when all the gate money
was in, the engines were started, and

lumbered toward each other over well

sanded rails, "to insure good traction,"

we were told. Just at the moment of

"impact"—that is the word to use when

dealing with a "collision study"—an

escape of steam from the left rear cyl-

inder cock of engine No. 2 was caught

by the camera, and the "study" writer

whose account we read, made out from

that, that a puff "from the boiler of

No. 2 indicates that the force of the

blow had already started an outlet for

the contents."

The usual things happened in this

as in other collisions. The pilots were

destroyed, the headlights fell off, and

smoke boxes telescoped. Study writers

treat smoke boxes very seriously, for

in this case we are told that "great vol-

umes of steam at once burst forth

from their riven shells." The left cyl-

inder and steam chest of No. 2 broke

off and fell to the ground, and the tanks

moved up the distance of the gangway

—and all was over. We might men-

tion, however, that the sand box of No.

2 was tilted a little forward by the

awful force of the terrible blow, and a

small hill of sand formed below the

pipe, showed that at the moment the

"monsters crashed together" this sand

pipe was either working all right or

had whatever obstructions that may
have been in it, jarred out.

The prearranged collision of two en-

gines as a pastime may or may not be

interesting, according to how one feels

about such things, but certainly there

is no "study" in it, and no new facts

come to light that way. When two

engines collide on a single track rail-

road, the disaster is generally the result

of human forgetfulness or human care-

lessness, and is usually accompanied

with loss of life. Under such circum-

stances it is a matter to be deplored by

all right thinking people. If such per-

formances as the one at Brighton

Beach could teach us hovs- to eliminate

collisions, there might be some justifi-
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cation in them beyond tlie money

maker's desire for gain. Locomo-

tive ' engines are not designed for the

purpose of resisting the eiTects of a

collision, and never will be, unless rail-

road operation becomes worse than it

is, and exhibitions of what are, as a

rule, the results of human weakness or

frailty are not in the catalogue of

things which add anything of value to

the sum of human knowledge.

Wise Eyes Are Odd.

The expression at the head of this

article is true enough as far as it goes.

Wise eyes, in tlft sense of observing

eyes backed by a comprehending mind,

are not as common as they might be,

and may therefore be described as

rather out of the ordinary, and conse-

quently as odd. Perhaps one may think

of the eyes of Minerva's bird of wisdom

as being uncommonly thoughtful, and

in that sense odd. There is, however,

another use to which this little ex-

pression may be put besides that of

stating a proposition which is more or

less generally true.

We have on modern locomotives two

kinds of valve motion, the direct and

the indirect, and .we have also outside

and inside admission valves. In setting

the eccentrics of a locomotive we have

therefore four combinations to deal

with, and they may be summarized as

follows. Beginning with the most com-

mon, viz. : outside admission valves,

with indirect connected motion, called,

for short, outside-indirect. The others

are, of course, outside-direct, inside-

direct, and inside-indirect.

The position for the eccentrics

of these four combinations may be

stated as follows: The outside-

indirect has eccentrics so placed that

when the crank is on either dead point,

the center line of each eccentric is on the

same side of the vertical line passing

through the axle on which the crank

lies.' In other words, if we consider

the path of the crank pin as a circle

cut by a plumb line standing, as it would

do, at right angles to the track, then the

half of this circle containing the crank

pin would also contain the centers of

the two eccentrics.

If this mental picture is drawn with

sufficient accuracy, it will be seen that

the center line of the crank and of the

two eccentrics make a figure like the

outline of an arrowhead, or like a tent

where the supporting pole stands for

the crank, and the sloping sides of the

tent represent the eccentric center lines.

On examination it will be found that

the inside-direct also has eccentrics ar-

ranged in this way.

When it comes to the inside-indirect

and the outside-direct, we find that the

center lines of the eccentrics lie in that

half of the crank circle remote from the

crank pin. These center lines thus

make an outline like the letter "Y,"

and here comes in the use of the ex-

pression given above, lest we forget

just how the eccentrics should be

placed for each of the combinations.

When the four combinations are

written down, with the initials used

only, we have a set like this: OI, ID,

II, and OD. The first two, as already

explained, have the arrowhead arrange-

ment of eccentrics, and the last two use

the arrangement like the letter "Y."

As an aid to memory, the letters YY
may be put in front of those indicating

the inside-indirect and the outside-

direct. These last two may be separ-

ated by the letter "R," so as to have a

verb in the sentence, and also to indi-

cate by the initial that the eccentric cen-

,ter lines are in the half of the crank c.r-

cle "remote" from the crank pin.

With all this before us, and it seems

a little complicated at first, we place

some of the letters so that they will be

a help to memory, and we get a line of

letters which looks liKe a formula in

mathematics, but it is simple enough

after all. The line is YY. II. R. OD.,

or, to put it into words, "Wise Eyes

Are Odd." This is true, in a general

way, of an observing pair of optics, but

it is strictly accurate when applied to

the position of the "Eyes" and the

"Odd" eccentrics, which with the line

of the crank, always make a "Wise"

outline.

of a railway car with advantage, and

when it gets to the point where it re-

quires cleaning it can be destroyed. The

idea is good, and the article cleanly and

sanitary. The State department of pub-

lic charities in France is going into the

matter of disease suppression m earnest,

as it regards the struggle against tuber-

culosis as a national and social duty,

and not merely as good practice. Our

railway surgeons and others in au-

thority might perhaps with advantage

look into the merits of some such de-

vice as a "once-used-never-again" cus-

pidor for general station, platform and

coach use.

Once Used, Never Again.

We hear a good deal from time to

time about railway passenger car sani-

tation and various schemes are advo-

cated having for their object the

disinfecting of coaches and the re-

moval of everything likely to harbor

disease germs. In view of the perfect-

ly preventable nature of that dread dis-

ease, consumption, the U. S. Consul in

Paris has given some valuable facts and

figures concerning the organized efforts

in that..country to prevent the spread

of ttibercyilosis in France.

Speaking of a rather ingenious in-

vention, he says

:

"The tuberculosis commission has-

been -examining a cuspidor invented by

M. Fournier. It is of very cheap con-

struction, and needs no cleaning or

touching by hand. It consists of a card-

board cylinder rendered waterproof,

containing some pulverized peat impreg-

nated with some hygroscopic and anti-

septic substance. This receptacle is

provided with a lid, which rises on pres-

sure of a small hand lever or foot pedal,

and thus nothing objectionable is in

sight, no dust can come from it, and

flies cannot enter. When it needs

emptying it can be seized with a pair

of tongs and thrown on the fire."

This kind of thing might be used in the

smoking compartments and other parts

Robbed of Sleep.

There is a certain class of man who

always has time to engage in a gossip

with business acquaintances, and noth-

ing delights him so much as talking to

an editor. Some of these people have

staying qualities that would make them

rich if their abilities were only devoted

to useful purposes. While the writer

was suffering from a visit of the gossip-

ing bore he uncovered a panel bearing

the inscription: "He who takes the time

of an editor robs him of sleep." The

man read the words, laughed heartily

and remained half an hour longer.

There is an etiquette of visiting busi-

ness men that every sensible person ad-

heres to. Visit business men in business

hours only, make known your business

in as few words as possible and then go

about your business. Always let your

dealing with a stranger be most care-

fully considered. Leave tricks of trade

to those whose education was never

completed. Treat all with respect, con-

fide in few and wrong no man. Be

never afraid to say "No;" and be al-

ways prompt to acknowledge and rectify

a wrong. Because a friend is polite do

not think his time is valueless. The

way to get credit is to be punctual; the

way to preserve it is not to use it much.

Settle often; have short accounts. Trust

not too much to appearances. Rogues

generally dress a shade or more better

than well.

Book Notices.

The Car Builders' Dictionary. By

Rodney Hitt. Published by the Rail-

road Gazette, New York, 1906. Price,

$6.00.

This is the fifth edition of the work,

and in its compilation the editor has been

assisted by a committee of the M. C. B.

.Association, composed of Messrs. C. A.

Seley, H. F. Ball and J. E. Muhlfeld.

The general arrangement of the book

is similar to the previously issued edi-

tions. The illustrations have been re-

vised so that new and improved devices

appear and about 200 pages of illustra-

tions have been added. The book con-

tains 568 pages.
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Illustrations of British cars and prac-

tice form an important addition to the

subject matter of the bool<. This fea-

ture will be appreciated by manufactur-

ers and others seeking to extend

American trade in the various parts of

the Empire where British practice is

followed. A revision of the definitions

has been made with the view of bring-

water cooling, feed pumps and injectors.

The book should be instructive to

those interested in the subject of water

treatment for steam boiler use.

Express Companies in Canada.

The Toronto Sun says that the Gov-

ernment and the opposition have united

LIFTING A BOILER, TEXAS & PACIFIC SHOPS, MARSHALL, TEX.

ing the work up to date in every par-

ticular and such words as have gradu-

ually taken on a new meaning within

recent years have been carefully dealt

with. There are 6.344 illustrations in the

book and the whole field of the car

builders' vocabulary has been included.

Water Softening and Treatment. By
Wm. H. Booth. Published by D. Van
Nostrand, New . York, 1906. Price,

$2.50.

This book contains 303 pages, 100 il-

lustrations and is 6x9 ins. in size,

bound in cloth. The author does not

deal particularly with railroad plants,

he treats the whole question of water

softening for boiler use in a compre-

hensive way. He goes into the subject

of the composition of natural waters.

and while no attempt is made to enter

into the finer points of chemistry, yet

the principles of water treatment which

he elucidates are capable of practical

application to .railroad work. Chapter

VIII is concerned with apparatus in

commercial use, and deals with set-

tling tanks, continuous process, applica-

tion of Te-agents and proportions and

cost of water softening. Chapter IX
gives examples of some forms of the

apparatus used. There is a chapter on

filters, another on boiler compounds,

and another on mechanical boiler

cleaners. A chapter is devoted to the

corrosive effects of acid waters, and

there is one on oil separation. Air

pumps, condensing apparatus and cir-

culating pumps are taken up.

Feed water heating is dealt with, also

in the Canadian Parliament in the

drafting of legislation designed to se-

cure the control of express rates by the

Railway Commission, and counsel for

the express companies, recognizing the

fact that such regulation was bound to

come from some source, has bowed to

the inevitable and withdrawn his con-

tention that regulation is beyond the

Texas & Pacific 4-4-2.

Our illustration shows a simple 4-4-2

engine recently built in the shops of

the Texas & Pacific Railway, which are

situated at Marshall, Tex. Mr. J'. W.
Addis is superintendent of motive pow-

er and rolling stock, and it is to him

that we are indebted for the photograph

and information concerning the engine

and the newly built erecting shop.

The engine has cylinders 20x28 ins.,

lialanccd D-slide valves and 79 in. driv-

ing wheels. The tractive power de-

veloped by this machine is about 26,500

lbs. and with 116,000 lbs. on the drivers;

ilie ratio of tractive effort to adhesive

weight is as I is to 4.37. The valve mo-

lion is indirect, Stephenson type, and the

radius of the link is 56 ins. The trans-

mission bar is attached at one end to

the lower end of the rocker and at the

nther to a hanger back of the link. The

bar is made with an almost circular loop

which completely surrounds the forward

driving axle. The bar is continuous

over the axle and the lower sweep of the

loop is made in a separate piece and is

bolted up so as to eliminate any ten-

dency to spring which the crooked

transmission bar might otherwise de-

velop.

The driving springs are underhung,

the forward end of the front one being

attached to a curved cast steel bracket

which is attached to the lower frame

bar about opposite to the end of the

guides. The trailing truck is equalized

with the drivers, and has 56 in. semi-

elliptic springs carried on top of its out-

side bearing journal boxes.

The boiler is composed of three cir-

INTERIOR OF TEXAS & PACIFIC SHOPS AT MARSHALL. TEX.

constitutional limits placed on the fed-

eral power. The result will be legisla-

tion this session giving the Canadian

Railway Commission the same control

over express rates that it now has in

the matter of freight charges and pas-

senger fares.

cular courses, the front one measuring

70 ins. in diameter. The second course

is taper, and slopes up to meet the

third or dome course which is 77J4 '"s.

diameter outside. The roof and crown

sheets are level and the back and throat

sheets slope forward. The tubes are
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16 ft. long and the heating surface which

the 326 of them give, amounts to 2,731

sq. ft., and with the 160 of the fire box,

the total comes up to 2,911 sq. ft., and

this is a little over 64 times the area

of the grate, which measures 45.3 sq. ft.

The boiler is fed by two No. 9 in-

jectors and the top check which is sin-

gle is placed well forward and on top

of the first course, just in front of the

sandbox. The back sheet and the front

flue sheet are held by stayrods carried

back at an easy angle to the roof, and

to the upper part of the first and gussett

courses, respectively. The crown sheet

is radially stayed.

The tender frame is made of steel

channels. The tank holds 6,500 U. S.

gallons of water and carries 10 tons of

coal. The weight of the engine in work-

joint, sextuple riveted; seams, circumferen-
tial, double riveted.

Fire Box—Length, 8 ft. 3 ins.; width, 67% ins.;

depth, front, 6 ft. 5 ins.; depth, back, 5 ft.

9 ins.; material, carbon steel; sides, crown
and back, ^ in. steel: front tube sheet, 9/16
in.; back, yi in.; water space, sides, 5 ins.;

back, 3'/i ins.; front, 4 ins.; fire box stay
bolts. Falls hollow.

Tubes—No. 11 gauge; 2 ins. diam.
Kxhaust Pipe—Single.

Smoke Stack—15 ins. inside diameter; above rail,

15 ft. 5 ins.

Tender Tank—Style, water bottom.
Weight—Tender frame, light, 50,000 lbs.

Wheels—Diameter, 33 in. steel tire.

journals—5^2x10 ins.; M. C. 15.

\\ heel Base—18 ft. ; ins.

Convenient Summary of Tests.

This is in convenient form, a compila-

tion by Dr. W. F. M. Goss, of Purdue

University, from the recent book pub-

lished by the Pennsylvania Railroad, de-

scribing the locomotive tests and ex-

Louisville & Nashville Trees.

An experiment in tree growing is

being made in Alabama, under the di-

rection of Louisville & Nashville of-

ficials. About a year ago the company
purchased about 1,040 acres of land, and

planted catalpa trees to be used for

lence posts and ties. They have com-
pleted the planting of trees on 350 acres,

900 trees to each acre. In the fall the

company will fill the remaining 690 acres

with catalpa trees. If the experiment

proves to be a success the cultivation

of these trees will be undertaken on a

larger scale.

Poor Lookout for Train Robbers.

If anyone is thinking of going into the

train robbing business, the experience

of tlie three mi-n who held up a Canadian

4-4-2 PASSENGER
J. W. Addis, Superintendent of Motive Power and Rolling Stock.

ENGINE ON THE T. & P.

ing order is 204.000 lbs., and with the

tender the total is 336,000 lbs. The
wheel base of the engine and tender is

55 ft. 6* ins. The engine is altogether

a substantial looking machine, and Mr.

Addis is shown in our illustration,

standing beside it. The principal di-

mensions are as follows:

Fuel—Bituminous coal.

Weight—On drivers, 116,000 lbs.; on trucks,

43.000 lbs. ; on trailer, 45,000 lbs.

Wheel Base—Driving, 7 ft. ; rigid, 16 ft. 6 ins.

;

total, 27 ft. 7 ins.

Cylinders—Diameter and stroke cylinders, 20x28
ins.; horizontal thickness of piston, 6% ins.;
diameter piston rod, 3^ ins.; piston packing,
cast iron snap rings; piston head.

Valves—Greatest travel of valve, s'A ins. ; outside
lap, I in.; negative exhaust lap, 1/16 in.;
lead of valves in forward gear, line and line;
lead of valves in back gear, J4 in. negative.

Wheels—Driving wheels, cast steel centers, 72
ins.; tire held by shrinkage; driving boxes,
phosphor bronze; driving journals, 11 ins.

diam., 12 ins. long; trailer journals, 10x14
ins.; trailer wheels, 51 ins. diameter outside;
crank pins, mains, 6^4 ins. diam. by 6 ins.

long, and 7 ins. diam. by 5 ins.; crank pins,
front, 5X4J/^ ins.; rods, carbon steel, I sec-
tion; engine truck, 4 wheel rigid; engine
truck journals, 6 ins. diam. 10 ins. long;
engine truck wheels, 36 ins. diameter.

Boiler—Working pressure, 220 lbs.; material,
carbon steel; thickness of plates in barrel,

13/16 in. and J4 >n. ; seams, horizontal, butt

hibits of that road at the Louisiana

Purchase Exhibition. It has recently

been issued by the American Locomo-
tive Company. This pamphlet presents

in concise form, an account of the loco-

motive tests at St. Louis, giving specific

information concerning each of the loco-

motives tested and presenting the results

separately for each of the eight loco-

motives experimented with. In the pam-

phlet four pages are devoted to a de-

scription of each locomotive and to a

discussion of its performance, including

a summary of the data of the tests.

This is followed by comparisons and

conclusions compiled by Dr. Goss from

the very elaborate record of the tests

in the Pennsylvania book. While the

pamphlet does not add to the informa-

tion given in the book^ it presents the

conclusions and comparisons in con-

venient form for reference. For a more
complete record the book published by

the Pennsylvania Railroad may be con-

sulted. Copies of the pamphlet may be

had on application to the American Lo-

comotive Company. Those interested in

this subject should apply at once.

Texas & Pacific Railway, Builders.

Pacific train near Kamloops, B. C,
should be sufficient to convince them

that Canada does not offer an in-

viting field for their energies. The
train was held up on May 8. On May
14 the men were captured, and on May
19 had their preliminary hearing and

were committed for trial. On May 28

the grand jury returned a true bill

against them, and the next day their

trial began. May 30 the jury disagreed,

one Socialist, who was opposed to pun-

ishing men because they were poor, hav-

ing held up a verdict of guilty the re-

maining eleven were anxious to render.

A new trial was begun next day, and on

June I the three men accused were

found guilty and sentenced, two to im-

prisonment for life and one to twenty-

five years in the penitentiary. Twenty-

five days elapsed between the commis-

sion of the crime and the day on which

the penitentiary doors clanged behind

its perpetrators, doomed to spend the

remainder of their days within its walls.

Train robbers will hereafter carefully

avoid working at their trade in Canada.

It is not safe.—Montreal Gazette.
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Our Correspondence School.
In this department we propose glvln]; the Information that will ennble trainmen to pass the examinations they arc sublccted to before beln(

promoted. If any of our students fall to understand any part of the Instructions, we will gladly try to make them plainer If they write to

us. All letters Intended for Our Correspondence School ought to be addressed to Department E.

Third Series—Questions and Answers.

31. When a new time-table takes ef-

fect, what does it supersede?

A.^It supersedes the time-table pre-

viously in force and all supplementary

time-tables previously issued.

32. If the time given for a train be the

same on the new time-table as on the

old, how sljall the train proceed?

A.—It shall proceed on the new
schedule as it did on the old ones.

32. If the train, by reason of being late

on the old time-table or by reason of

being scheduled earlier on the new table

than on the old, has not reached a point

at which, by the new table, it should be

at the time the new table takes efifect,

ho.w shall it proceed?

A.—It shall proceed as the train

named in the new time-table running

late.

34. If the train be scheduled later on

the new table than on the old one, how
shall it proceed?

ROYAL TRAIN ENGINE ON THE BOMBAY,
BARODA & CENTRAL INDI.A.

A.—It should wait until its regular

time on the new time-table before pro-

ceeding.

35- If a new train is shown on a time-

table for an intermediate station at or

subsequent to the time the new table is

to go into effect, should it be considered

that there is a train due that day at the

time given at each station between such

intermediate points and the terminus?

A.—Yes.
36. How many sets of figures may be

shown upon the time-table for a train

at any station?

A.—Two.

37. How are regular meeting and

passing points indicated on the time-

table?

A.—By heavy, full-faced type.

38. When there are two times (or set

of figures) given at a station, what is

each?

A.—One is arriving time, and the oth-

er is the leaving time.

39. When both the arriving and leav-

ing times are shown in full-faced type,

what does it signify?

A.—When both are meeting or pass-

ing times or when one or more trains

are to meet or pass it between those

tunes.

40. If but one time is shown in ordi-

I'.-iry type?

A.—This indicates that the time shown

in ordinary type is not a meeting or pass-

nig time.

41. If but one time is shown in full-

faced type?

A.—That is the time for meeting or

passing another train.

42. How are the days upon which

trains are to be run indicated on the

time-table?

A.—By stating the day upon which the

train does not run as daily except Sun-

day.

43. If, for example, your train is

scheduled to run daily except Monday,

and by the time-table it starts on Sun-

day before midnight and completes the

trip after midnight, which would be

Monday morning; can this train pro-

ceed?

,\.—Monday morning begins after

midnight Sunday, so the train can pro-

ceed.

44. What do the signs "s," "f" and
'*[" indicate?

.\.
—"s" means regular stop, "f" indi-

cates a flag stop, and IT shows that a

stop is made for meals.

45. How are~trains designated on the

lime-table?

.\.—As regular or as extra trains.

46. What is requested of all employ-

ees whose duty it may be to give sig-

nals?

.\.—We must provide ourselves with

the necessary appliances or these appli-

ances must be in good order.

47. What signals are to be used by

clay, and what by night?

A.—Hand flag, audible signals by day.

4.^. What colors are used for signals

In- this company?

A.—Red, green and white.

49. What does red signify?

A.—Stop: it is also used as marker

lights at the rear of a train.

50. What does green signify?

A.—Proceed, and it is used for marker

flags.

51. What does white signify?

A.—A white light on the back of a

tender signifies that the engine is back-

ing, a white light on the running board

or center of a car signifies that train is

being pushed by an engine.

Calculations for Railway Men.

nV FRED H. COLVIN.

Levers play such an important part in

the mechanics of the locomotive, the

car, and in fact all manner of machines
that we can well spend a Little more
time on it. If we thoroughly under-

stand leverage we have mastered quite

a good portion of the principles which

underlie all mechanics.

tsx>
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I-H;. I. PRESSURE EVENLY II1V1UEI>

Heretofore we have dealt with levers

as transmitting power, such as in brake

systems, but there is another service

equally necessary, the carrying and dis-

tributing of loads. We find this in loco-

motives and cars in the shape of "equal-

izers." Before these were used the

weight was carried on different pairs

of wheels independently, and this made
a hard riding engine; it was also harder

on track. In 1837, Eastwick and Har-
rison, of Philadelphia, introduced the

equalizer on their locomotives in practi-

cally the form they have since been

used. Thomas Rogers is credited with

being the first to use the equalizer be-

tween the driving and truck wheels.

In Fig. I we have a weight or pres-

sure of 300 lbs., pressing down in

the center of a rod or beam. It does

not matter as to the length of the beam
as long as the pressure is in the center,

for the weight will be borne equally by

each bearing, giving a pressure of 150

lbs. on each point.

Irr Fig. 2. we have shifted the weight

to. the left, so that it is one-third the

3<»o

100
a— 100

-a
I-IG. ;. PRESSURE NEARER ONE END.

distance from the left hand support and
two-thirds from the right. It is plain

that the most pressure will be exerted

on the point of support nearest the load,

and you can easily prove this with a

stick, a weight and a pair of ordinary

spring balances. As the load is moved
near the end of the stick supported by

the balances, the amount supportecj by
them will be gradually increased. In

this case the left hand point will sup-

port two-thirds the load, as we can see
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by calling the short end 2 ft. and the

long end 4 it. Multiply the 2 ft. by

200 lbs. and get 400 ft. -lbs. Multiply

the 4 ft. by 100 lbs. and get the same

thing, 400 ft. -lbs. at the other end.

In cases of this kind it is evident that

the pressure multiplied by its arm, in

each case, must be equal, as in all lever-

age examples. Now let us apply this to

a car truck and see where its usefulness

comes into everyday railroading.

With the four wheel truck we have

the load evenly distributed between the

the lender. This worked automatically,

so that the harder the engine pulled

the more extra weight came on the

drivers. Winans, in 1851, patented a

steam cylinder over the drivers to raise

the weight of boiler and throw it on

driving wheels. But the lever principle

is the best.

Electric Headlight.

For the benefit of railroads using the

Fdwards' Electric Headlight, we give

FIG. 3. LOAD IN THE CENTER OF EACH EQfALIZER.

two axles by the bolsters bearing,

through the use of springs, on the

equalizing beams so to throw the same

load on each axle. But when we come

to the case of a six wheel truck, such

as is found under Pullman cars and

heavy express cars, it is a dififerent

proposition.

Fig. 3 shows, in outline, the three

wheels and the equalizing beams across

on the top of the boxes. Suppose we

put the load in the center of each beam

as shown. We then have a load of

24,000 lbs. on each beam, evenly di-

vided between the two ends. This

means that end will carry half the load,

or 12,000 lbs. This is the same for

each lever and it can be readily seen

that the center axle carries one end of

each axle, so it carries twice 12,000

lbs., or 24,000 lbs., while the end

axles carry but 12,000 lbs. This is

not good practice, although I have seen

it done on private cars owned by a well

known firm.

The correct way is shown in Fig. 4.

and will be found in the practice of the

best car builders; in fact no one thinks

of doing it in any other way at this

stage of the e'ame. Here the load is

placed one-third the distance each outer

wheel, just as we moved the load on the

lever in Fig. 2, so as to divide the load

into thirds. In this way each lever puts

8.000 lbs. on the central axle, making a

total load of 16,000 lbs., and each end

axle carries the same loading, so that

the work is evenly divided.

Wherj you see equalizers on locomo-

tives with unequal arms it is because

they wish to throw more weight on one

wheel than another, as in the case of

equalizing the truck with the drivers.

Traction increasers are sometimes made

so as to throw the fulcrum from one

point to another to give more weight

on di-ivers in cases of emergency. Wil-

son Eddy, away back in the 50's, made a

toggle arrangement, which lifted the.

tank and threw part of the weight on

the following questions and answers on

the subject:

1. What work is required each trip to

keep the headlight in order?

A.—The whole equipment should be

inspected carefully, all bolts and con-

nections kept tight, and the commutator

as well as the lamp kept clean.

2. Describe the passage of the current

through lamp and tell how arc or light

is formed.

A.—The current is generated by the

turning of the armature between the

fields of the dynamo, and is collected by

means of the positive brush running on

the commutator, going out from the

dynamo through the positive wire to

the lamp binding post. The lamp is so

constructed that when it is at rest there

is always a separation between the car-

bon and the negative,- therefore, the only

way for the current to return to the

dynamo is by way of the shunt coil.

As it passes through the shunt coil it

draws down magnet, which in turn re-

leases carbon (83) and allows it to come
down on negative. Inasmuch as elec-

tricity always takes the path of least

8000.

IS forced across the space as the carbon

slowly draws away from the negative.

The arc, that is, the light itself, is noth-

ing more than a shower of carbon dust

heated to a white mass and thrown off

from the carbon point, while the electric

current passes from the carbon to the

negative.

4. If light burns all right while en-

gine is standing, but dies down while

running, where would you look for the

trouble? How would you remedy it?

A.—That may be due to a cramped

turbine exhaust, if connected into main

exhaust of locomotive, or it may be

caused by loose connections. I would

examine these parts carefully and make
such repairs as seemed necessary.

5. |f the light flashes and goes out and

repeats tliis several times, then goes out

entirely, what would be the cause?

A.—Cross circuits.

6. If the light burns all right when
engine is standing but dies down when

running, and the faster the locomotive

runs the more the light runs down, what

would be the cause?

A.—Answer to No. 4 covers this ques-

tion also.

7. If the light dies down on pulling out

from the station, what is the matter?

A.—Turbine is working water instead

of dry steam.

8. If the light flashes and goes out

for a second, then' burns brightly for a

second, and keeps on repeating this op-

eration, where would you look for the

, trouble?

A.—The trouble is with the carbon.

It is too soft and should be replaced

with a new one.

9. If the light burns very dimly and

engine is working hard and cab lights

sre bright, where is the trouble?

A.—With the lamp. It is heavily

grounded.

10. What should be made sure of when

putting in carbons?

A.—That the carbon is firmly secured

in the carbon holder.

8000
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FIG. 4. 1.0AD AS IT IS IN PR.\CTICE ON RAILW.WS.

resistance, it passes, the instant the

carbon touches the negative, through

series coil up to carbon holder down
the carbon (83) through negative hold-

'er to negative brush, its starting-point.

3. Describe the arc and explain how
it is formed?

A.—While the current passes through

series coil, magnet is drawn down. This

in turn causes the carbon to draw away

from the negative, and as the circuit

was established the instant the carbon

came down on the negative, the current

11. If copper electrode burns off dur-

mg the trip, what is the probable cause?

What effect does it have on the light?

Can it be prevented from burning more?

If so, how?
A.—The speed of the turbine is too

high and throws the light into the air.

Burning the electrode can be prevented

by throttling down turbine or shutting

it off entirely for a minute.

12. Why should the copper electrode

be clean both on the point and where

it passes through the holder?
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A.— In order to make a good con-

tact.

13. Give different causes for light

burning green. What must be done to

stop it burning green?

A.—Speed is too high, or wires have

been reversed, either at the lamp ter-

minal or at the dynamo. Change wires

at either lamp or dynamo.

14. U commutator becomes rough and

out of rijund, what should be done with

it?

A.— It should be turned and trued up.

15. How and when should commuta-

tor be cleaned?

A.—With sandpaper, whenever neces-

sary.

16. What is the bad effect of holding

sandpaper any other way except by the

end??

A.—It produces an uneven surface on

the commutator.

17. Why should the mica strips in

commutator be kept below the copper?

A.—To prevent the brushes from rid-

ing on top of mica causing the commu-
tator to spark and finally breaking the

circuit entirely.

18. Why should sandpaper be used on

commutator and not emery cloth?

A.—Because sandpaper is a non-con-

ductor, and, besides, it will not cut as

emery does.

19. Is it necessary to put oil in tur-

bnie? What kind and how often?

A.—Yes, only on journal and gover-

nor whenever oil rings fail to carry up

oil to bearing. Valve oil should be the

only kind used.

20. How and when should armature

bearings be oiled?

A.—By pouring oil into the oil cham-

ber whenever oil rings fail to carry up

the oil. Engine oil should be the only

kind used on dynamo.

21. What is the purpose of tension

spring (93)?

A.— Its purpose is to draw away car-

bon from negative.

22. If it is too tight, does it affect

light burning with low steam pressure?

If it is too loose, what is the effect?

A.— If it is too tight, the arc will

break nvmienlarily : if it is too weak,

the light will not burn bright with the

proper steam pressure.

23. If the commutator sparks badly,

what should be done?

A.—See to it that the face of the top

brush where it runs on the commutator
is directly under the center of middle

bolt on dynamo housing, and that com-
mutator is clean.

24. Should commutator be cleaned

endwise or around?

A.— It makes no difference with the

Edwards' equipment.

25. If light does not start when turn-

ing on steam, what should be done?

A.—Press down on all the brushes at

the same time until light starts.

QoBstions flnswBfBJ

SLIPPING AT SLOW AND FAST SPEEDS.

(70) G. M. M., Minot, N. D., writes:

I would like an opinion as to whether

an engine will do herself more damage
slipping when running fast than when
running slow. Aly argument is that

there would be more change in speed

when an engine catches the rail after

slipping at slow speed than after slip-

ping when running fast, but I think

there mi>st be some argument on the

other side. A.—When an engine, pull-

ing a full load, is just moving, and

slips, with throttle wide open, the revo-

lutions of the driving wheels are nu-

merous compared to the distance

moved over, and energy is rapidly ac-

cumulated by the slipping wheels.

When they' catch, nearly all this energy

is converted into work, which appears

either in the form of a sudden accelera-

tion of the train speed or a sprung side

rod or a damaged part, or if it results

in a jerk, the train will very likely be

broken in two. Suppose, however, that

tlrs engine slips when moving 20 or 30

miles per hour. The increase in the

number of revolutions, above those

which the speed requires, is not as

great in proportion as in the former

case, and when the wheels catch, there

is not relatively so much rotating en-

ergy to be dissipated as at slow speeds,

and consequently less jar or jerk takes

I'lace.

BROKEN EQUALIZING RESERVOIR PIPE.

(71) J. A. C, Jackson, Mich., writes:

If the brake valve equalizing reservoir

pipe, Hs brake valve, breaks oflf, how
can I fix up the valve so as to operate

the brakes safely? A.—Place a blind

gasket in the equalizing reservoir union

.It the brake valve T connection and
plug up the brake pipe service ex-

haust port. When making a service ap-

I.licalion with the valve in this shape, do
so by carefully moving the. handle be-

yond service position into emergency
position and, when the desired reduc-

tion is made, move it gradually back
to lap.

SLIPPING SHUT OFF.

(72') J. S. T., Green Island. N. Y.,

writes

:

We have an engine that slips hard

wlien throttle is closed at high speed.

The engine is a light one, 17x24 in. cyl-

inders. What is the cause of the slip-

ping? A.—The're was quite a discus-

sion of this problem of "slipping, shut

off." carried on in the columns of Rail-

W AY AND LOCOMOTR-E ENGINEERING in

the year 1904. and the letters which were
written and the explanations given can

be had by turning to the index for that

year. In dealing with this matter in our

March, 1904, issue we said: The ex-

pression "slipping when shut off," is

misleading. Many persons seem to

think that under the circumstances de-

scribed the wheels are revolving faster

than the speed of the engine would

warrant. As a matter of fact, the wheels

are not revolving as fast as they should

for the speed of the engine, but the pe-

culiar jarring effect produced very

closely resembles the sensation caused

by ordinary slipping under steam pres-

sure, and has no doubt been mistaken

for it. With throttle shut off, there is

nothing to make the wheels spin round

ahead of the speed, but there is every

reason with bent pins or twisted axle

or engine out of quarter, to have the

motion ot the wheels slightly retarded,

and a slipping sensation produced.

LEAKY PIPE CONNECTIONS, E. T. BRAKE.

(73) C. C. L.. Elkhart, Ind., writes:

I am running a locomotive that has

the new Westinghouse engine and ten-

der brake, and I notice that whenever

I apply the brake with the automatic

brake valve, unless I lap the handle of

the independent brake valve, the brakes

gradually leak off. Can you give us a

reason for this, or tell us what to do to

remedy the trouble? A.—When the lo-

comotive brakes are applied with the

automatic brake valve (H-5), applica-

tion chamber pressure is had in the

pipe which connects the automatic and

the independent brake valves, if the han-

dle of the latter is iq running position;

therefore, should leakage exist at any

of the joints or the unions in this pipe,

the locomotive brakes would leak off,

since leakage in this connecting pipe

would reduce application chamber pres-

sure. Placing the independent brake

valve on lap cuts off the pipe connec-

tion between the brake valves from the

application chamber; hence prevents any

further leakage from it of application

chamber air, and, consequently, leaking

off of the locomotive brakes. To rem-

edy the trouble of which you complain

make the pipe and its connections be-

tween the automatic and the independ-

ent brake valves absolutely air tight.

The application chamber pipe is the

one leading from the distributing valve

to the independent brake valve and

through this brake valve by means of

ports and passages to the automatic

brake valve. The double heading pipe

is the one leading from the distributing

valve through the double cut-off cock

to the automatic brake valve. Both the

application chamber and the double

heading pipes should be kept absolutely

air tight in all their connections.

LEADING DRn-ER FLANGE CtlTTIXG.

(74) L. S., Poughkeepsie. writes:

The wheel- flanges of a locomotive

just out of the repair shops began cut-

ting on one side. The subject created

much discussion here, and to settle ?
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dispute we would like to have your

opinion in regard to the matter. A.—
In the absence of data as to the type

of locomotive, there may be two causes

that lead to the result alluded to. The

front truck casting, if there be a truck,

is not exactly in the center. More like-

ly, the engine truck spring is defective

or broken, and when such is the case,

the leading driver on that side usually

cuts its flange. Leveling up the truck

is the remedy.

BROKEN STEAM CHEST.

(75) R. F., Laramie. Wyo., writes:

We had a slight collision rcsultmg in

breaking of a steam chest on one of

our engines, and it had to be hauled a

long distance to the repair shops. What

would have been the best thing to have

done with an engine, not otherwise seri-

ously damaged? A.—Much would de-

pend on the kind of material at hand,

suitable for closing the steam ways.

Perhaps the simplest and surest plan

would have been to have slacked the

bolts at the bottom of the branch pipe

and removed the brass ball ring and put

in its place a piece of plank, if possi-

ble, faced with rubber, and tighten up

the bolts again so as to hold all snug.

If no plank was available, we have seen

a piece of an old shovel cut and slipped

it, on top of the flat side of the ball

ring and tightened up enough to pre-

vent a bad leak. The valve rod, and.

where there is time, the main rod,

should have been taken down and the

locomotive run in on one side.

NEW YORK ENGINE EQUIPMENT.

(76) J. E. H., East Buffalo, N. Y.,

vi'rites

:

We have recently been on some pas-

senger engines equipped with the New
York improved brake valve, straight

air brake and pressure controller, and

the information I would like about it is

this: I. Why does the tender brakes

apply when the handle is placed in re-

lease position with light engine? A,

—

When the handle is placed in full re-

lease, air from the brake pipe goes to

the driver brake cylinder, and if the

pressure controller does not open, this

will cause a reduction in brake pipe pres-

sure sufficiently heavy to operate the

tender triple and apply the brake.

2. To test the ability of the No. 5

pump to keep up pressure, we opened

the rear angle cock on the train, five

cars, and found that the brakes did not

apply for several seconds. If this pump

can furnish air as fast as the opening

through the angle cock can carry it away,

what is the train crew to do when they

want to stop as in case of emergency?

A.—The failure of brakes to apply for

several seconds after the angle cock was

opened was not due to the capacity of

the air pump primarily, but rather to the

size of ports in the brake valve, and to

the location of the pressure controller

and its method of operating, which,

when the brake valve handle is in run-

ning position, provides a large direct

opening from the main reservoir into the

brake pipe. Hence, a No, s pump work-

ing at about 50 cycles per minute, which

is the usual rate, and a main reservoir

containing from forty to fifty thousand

cubic inches, could easily sustain brake

pipe pressure for several seconds against

the open angle cock, and prevent emer-

gency application of the brakes; from

this it follows that the brakes would

not be likely to apply from the con-

ductor's valve at least for quite a while

after the valve was opened, unless pos-

sibly it were the conductor's valve on

the rear car that was used.

3. How would the train crew in case

of emergency apply the brakes? A.—
Open several conductor's valves, as soon

as they can be reached.

4. We had a case of brakes sticking,

or not releasing promptly when handle

was placed in running position, and

I noticed that train pipe pressure in-

creased very slowly. Can you give a rea-

son for this? A.—Probably the pressure

controller supply valve did not open up

wide as it should, due to the vent port

above the supply valve piston becoming

plugged up with dirt.

GALVANIC ACTION IN A BOILER.

(77) A. E. M., Los Angeles, Cal.,

asks

:

1. What is the galvanic action in a

boiler? A.—Galvanic action is set up

when two different metals are immersed

in a dilute acid. In the case of a loco-

motive boiler^ the iron tubes and the

copper ferrules on their ends, are the

two dissimilar metals and certain kinds

of impure water are slightly acid, and a

kind of weak electric battery action is

produced which eats away the iron tubes

near the copper ferrules.

PROPORTION OF VALVE AND CYLINDER.

2. What should be the proportion

between the valve and cylinder area of

a steam engine? A.—The ratio between

the cylinder and the valve is not de-

termined by any hard and fast rule.

The more important point is the

size of the port opening for a cylinder

of given dimensions and for given

speeds. This has not been determined

with any degree of accuracy. It is usu-

al to make the steam port area about

one-tenth that of the piston, though less

is sufficient for slow speeds. The size

of the exhaust port should be deter-

mined with a view of securing the free

escape of steam and the reduction of

back pressure, as far as practicable.

PROPORTION OF H. P. AND L. P. CYLINDERS.

3. In a compound, what should be

the proportion between the high and the

low pressure cylinder? Should it be the

same in a condensing as in a non-con-

densing engine? A. — The proportion

generally adopted for locomotives is in

the proportion of I to 1% between high

and low pressure cylinders, and of I to

nearly 3 in Vauclain compounds. The
proportion of I to 2j^ is often adopted

for cross compounds. In marine prac-

tice for two cylinder compounds a pro-

portion of 4 to 7 is often used and for

three cylinders the ratio generally is 3,

S and 8. The idea is, as ffir as possible,

to proportion the cylinders so that the

total pressure on the pistons shall be as

nearly equal as possible.

TEST FOR LEAKY GRADUATING VALVE.

(78) C. R. L., Chicago. 111., writes:

How do you test for a leaky graduat-

ing valve 28 in the distributing valve?

A.—Charge the brake pipe and the pres-

sure chamber of the distributing valve to

standard pressure; then make a 10 lb.

service application and place the brake

valve handle on lap. Now close the

double cock so that the equalizing slide

valve exhaust will be open to the at-

mosphere and watch the brake cylinder

air gauge closely. If graduating valve

28 leaks but slightly a gradual increase

in brake cylinder pressure will be ob-

served; if it leaks considerably equali-

zing piston 26 and equalizing valve 31 will

move to release position, and applica-

tion chamber air will be heard escaping

at the emergency port of the brake

valve. Before making this test it should

be known that the rotary in the inde-

pendent brake valve is tight, also that

valve 31 is tight.

2. If the graduating valve 28 leaks,

will it release all the brakes on the lo-

comotive? A.—Not unless the engine

is a helper or is used in a double header,

rnd the brakes are being operated from

another engine. When such is the case,

if graduating valve 28 leaked sufficient-

ly to cause equalizing piston 26 to move
to release position the brakes would re-

lease. But they could be immediately

applied again with the independent

brake valve. On the engine operating

the brakes a leaky graduating valve

cannot cause the brakes to release.

3. How should I test for a leaky

rotary in the independent brake valve?

A.—Make a light independent brake ap-

plication and leave the handle on lap.

Then watch the brake cylinder air

gauge. If the independent rotary leaks,

the brake cylinder pressure will in-

crease to maximum for which the reduc-

ing valve is adjusted.

The Chicago Car Heating Company
of Chicago have opened an eastern of-

fice at 170 Broadway, New York.

Messrs. R F. Coggin and B. A. Keeler

are in charge of this branch.
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Air Brake Department.
Eight and One-Half Inch Cross

Compound Pump.

The constantly increasing demand for

air to supply the needs of the air brake
on modern trains, and to operate the
various compressed air attachments
successfully, has forced to the front
the consideration of a larger locomo-
tive air pump. Just at present much in-

terest is manifested by railroad men
generally in the performance of the

Westinghouse new S'/s in. cross-com-
pound air pump, designed to meet
these demands, chiefly because of its

ability to furnish a larger quantity
of air. at any pressure required, with
the consumption of considerably less

steam, than any of its predecessors in

the air brake field.

In the June Railway and Locomotive
Engineering, on page 286, we published
the reports of the results of a test made
of this pump, working with various
steam pressures and pumping air

against different main reservoir pres-

sures. These results show in a striking

manner the large capacity, the high ef-

ficiency and the large steam economy
of this cross-compound pump.
The view, Fig. i, is a half-

tone engraving that shows the exterior

appearance of the pump, while the dia-

grammatic drawings. Figs. 2 and 3, show
the interior arrangement of ports and
valves, and they indicate clearly the dis-

tribution of steam through the pump,
and how the air is taken in from the
atmosphere, compressed and delivered
to the main reservoir.

In the design of the cross-compound
four cylinders are shown, two of
which are for steam and two for air.

The steam cylinders are placed above
the air, as is the case with the gyi in.

and the 11 in. pumps.
One of the steam cylinders, called the

high pressure, is 8'/^ ins., and the other,
called the low pressure, is 14^ ins., in

diameter. One of the air cylinders,
called the low pressure, is 1454 ins., and
the other, called the high pressure, is

9 ins., in diameter. The low pressure
air cylinder is located under the high
pressure steam cylinder, and the high
pressure air cylinder is located under
the low pressure steam cylinder.

The reversing valve mechanism is

placed in the steam top head. This
mechanism consists of two pistons hav-
mg diflferent areas, connected by a rod.
and having a slide valve called the main
slide valve, caught between them,
which controls the steam ports; and of

CONDUCTED BY J. P. KEI<I,Y.

a small reversing slide valve, located in

a separate chamber, that is operated by
a reversing rod. This small reversing
slide valve controls the ports leading to

and from the chamber behind the larger

of the main slide valve pistons. In
nearly all respects this reversing gear
is the same as that used in the cj'A in.

and the 11 in. pumps, except that the

slide valve has an extra set of ports to

provide for the

passage of steam
from the high pres
sure to the low

pressure cylinder,

and for its exhaust

from the latter to

the atmosphere.

The air cyhnders
have six air valves,

two inlet, two in-

termediate and
two discharge, and
each of these
valves is in a sep-

arate cage, which
facilitates removal
when worn, and
each air inlet valve

is provided with
an independent air

strainer.

There are two
piston rods, each

having a steam
and and air piston

head attached.

The rod carry-

ing the low pres-

sure steam piston

and the high pres-

sure air piston is

solid, and its pis-

tons are termed
floating pistons;

the other rod is

hollow to receive the reversing valve rod.

The usual tappet plate is bolted to the

high pressure steam piston head to move
the reversing valve rod and reversing
valve up and down, as in the 9'< in.

pump. The stroke of the pistons is 12

ins.

The operation of the pump is as fol-

lows: Referring to Fig. 2, the high
pressure steam piston is shown, as in-

dicated by the arrows, making its up
stroke. Steam from the boiler enters the
pump at passage a and flows into the
top head filling the chambers surround-
ing both the small reversing slide valve
22, and the main slide valve 72. The
position of reversing slide valve 22 is

such that livij, steam is also free to pass
into port n, which leads around to the
chamber behind the larger main slide

valve piston 26, so that the pressures on
both sides of this piston may become
equal. Hence the smaller main slide
valve piston 28, having boiler pressure
on one side and atmospheric pressure
on the other, is able, under the bal-

.-nced condition of piston 26, to move

FIG. 1. H';-INCH CRo,-,^ Co.Ml'._,( M) i'l'MP.

the main slide valve 72 to the position
shown, and admit steam through port k,

in this slide valve, and port and pas-
sage g in the walls of the high pressure
steam cylinder to the lower side of
piston 7 and cause it to move in the
direction shown.
The steam which had previously been

used on the down stroke is indicated
by the arrows as flowing through port
f, in the top head, to ports h' and b. in

the main slide valve, through port d
in the top head of the low pressure cyl-
inder, to the upper side of the low pres-
sure steam piston 8, causing it to move
on its down stroke.

It might be well to remark here that
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as one piston goes up the other goes

down, and vice versa.

When piston 7 nears the end of its

up stroke, tappet plate iS engages the

reversing valve rod 21, and the latter,

together with the reversing slide valve

sa

STEAM 1^a_eT

Thus it will be seen that in the steam

end of the pump live steam is admitted

tf' the high pressure steam cylinder on-

ly; that from this cylinder the steam is

exhausted into the low pressure steam

c\l ndir: that from the latter it is ex-

hausted to the

atmosphere; and
that as one piston

njoves up the other

moves down.

The air pistons

make the same
stroke as their re-

spective steam pis-

tons. As air piston

9 (low pressure),

Fig. 3, moves up-

ward in the cylinder

it forms a vacuum
which is filled by
the air flowing in

through lower inlet

valve 38, and the

air above this piston

is compressed and
driven through up-

per intermediate air

valve 39 into the

pressure air piston is making its down
stroke air is taken into the low pressure

air cylinder at the upper air inlet valve;

that the air previously taken into this

cylinder at 'the lower air inlet valve is

compressed and driven through the in-

termediate air valve into the high pres-

sure air cylinder; and that upon the

down stroke of the high pressure air

piston the air forced into the high pres-

sure air cylinder through tlie lower in-

termediate air valve is compressed and

driven into the main reservoir; and that

this process is repeated on both the up

and the down strokes of the pistons.

Because of using the steam expan-

sively, or compounding in two cylin-

ders, a large gain in economy of steam

consumption for any given quantity of

air compressed is effected.

The maximum pressure against which

the low pressure piston works is about

40 lbs., so that having atmospheric pres-

sure on one side of it and about 40 lbs.

on the other the difference in pressure

is not great; hence ring leakage is cut

down to a minimum, and as a conse-

quence, so is the likelihood of pump
heating. The same is true of all the

FIG. 2.

40

DI.AGRAM OK THE CROSS COMPOUND
HIGH-1'RESSURE-STEAM .SIDE

3B
PUMP UP-STROKE

9TCA" l^*.E:T

22, which is attached to this rod, moves

upward far enough to close port 11, and

to open port m, leading from the cham-

ber behind main valve piston 26 to the

atmosphere, and allow steam behind

this piston to escape through cavity q

and passage /. The pressure on the

other side of piston 26 will then be

greater than that on piston 28, and will

cause the piston and the main slide

valve to move over to the position

shown in Fig. 3. Port d is now open to

the atmosphere through the exhaust

cavity 1 in the main slide valve 72, and

the steam above low pressure piston 8

can escape to the atmosphere. Port

and passage g leading to the lower end

of the high pressure cylinder is now-

open through port and passage h" It'.

in the main slide valve 72, and port and
passage f in the low pressure steam

cylinder, so that steam can flow

through these ports into the lower end
of the low pressure cylinder and cause

piston 8. to make its up stroke. Port k

is now in register with port c, and live

steam can flow into the high pressure

steam cylinder above piston 7 and cause

this piston to make its down stroke.

upper end of the

high pressure air

cylinder. Piston 10,

descending, com-
presses the air be-

.low it, which was
forced into its cylin-

der by the low pres-

sure air piston on
its previous down
stroke, and forces it

through the lower

discharge air valve

42 into the main
reservoir. On the

reversal of the
strokes a similar op-

eration is had and

the air in the high

pressure air cylinder

above piston 10 isl i-'io

forced out through

upper air discharge

valve 41 to the main reservoir; at the

same time the air below the low pressure

air piston 9 is being forced through lower

intermediate air valve 40 into the lower

end of the high pressure air cylinder.

Tluis it will be seen that as the low

40 3B
DIAGRAM OF THE CROSS COMPOUND PUMP DOWN-

STROKE, HIGH-PRESSURE-STEAM SIDE.

Other cylinders of the pump, both air

and steam, and this accounts satisfac-

torily for the high percentage of effi-

ciency shown by it in all tests to which

it has been subject.

The following table shows the com-
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parative efficiency of the various loco- tlie marl<cd economy secured in steam

motive air pumps now in service and consumption by llie cross compound:
Steam Con-
sumption per

Ty;->e oi Pump.

9 ^^-inch
U-incli
Tandem
New York Duplex No. S...

8 >4 -inch Cross-Compound.

Steam Prcssurel
Pounds.

200
200
200
200
200

Constant Main
Reservoir
Pressure.

130
130
130
130
130

Angle Cock With Handle Lock.

In tlie 'half-tone engravings, I'lgs. 5

and 6, is illustrated an angle cock

handle having a safety lock, which pre-

vents accidental closing of the angle

cock.

To turn the handle cither from closed

to open or from open to closed posi-

tion, it must first be raised so that the

stops on it will clear the lugs on the

cock body. The angle cock must be in

either the wide open or the entirely

closed position before the handle can be

put back in place, and when this is done

the angle cock is locked. Hence, if the

angle cock is open, as shown in Fig. 5,

vibration? of the brake pipe, swinging

chains, or flying objects cannot change

the position of the handle, and cause

the cock to close.

The improved handle is an added safe-

guard against the possibility of a closed

angle cock, after brakes are tested and

the train is in motion, and it is the type

of angle cock handle now being fur-

nished by the Westinghouse Air Brake

Company with all air brake equipments

sent out from the works. As will be

seen, it is a handle that may be easily

applied to all the other angle cocks

alreadv in service.

Air Pump Failures Averted.

By paying strict attention to the care

of piston rod packing and its lubrication,

and to the lubrication of cylinders—by
the way, don't forget to clean the

strainers—a very much improved and

more satisfactory condition of air pumps
will be had. Several pumps that I know
of in daily fast passenger service, the

FIG. 5. ANGLE COCK OPEN. H.\NDLE
LOCKED.

piston rod packing, which is of a fibrous

kind, remained in good condition for

periods of about two months. These

pumps receive good attention in the way
of maintaining well oiled swabs on the

piston rods, thoroughly lubricated cyl-

Cubic Feet Free
Air Per
Minute

39
58
75
93-56
131.04

100 Cubic
Feet Free

Air.

60
58
25.50
40.38
19.65

& Co., of New York, after considerable

experimenting on their part, by adapt-

ing their Palmetto Packing to the pe-

culiar conditions of throttle valve ser-

vice. This concern stands ready to

send, without charge, samples of their

ip.ders and clean strainers. So much can

be said in favor of thoroughly lubricating

air pumps, thus overcoming heating and

cutting of cylinders, and hence reducing

the friction. Friction tends to reduce

its free and easy movement, thereby cre-

ating more wear and tear on every part,

and causes that very annoying sound of

a pump squeaking and groaning. A free

strainer permits of a more free inlet of

air to overcome the vacuum in the cyl-

inder created by the movement of the

],iston.- In the event the strainer is

plugged, the pump is obliged to work

with more or less vacuum in the cylin-

ders, which results in its pounding, and

I-IC. 6. ORDINARY AND LOCKING HANDLRS.

Palmetto Throttle Packing to demon-
strate its merits. Write to them for a

sample if you are interested; a postal

card w-illdo.

The plentiful supply of natural gas at

Medicine Hat. affording a cheap and

useful fuel, has induced the C, P. R. to

FIG. 4. ANGLE COCK OPEN WITH HANDLE R.\ISED TO TURN

this is very detrimental to it. By pay-

ing careful attention to the above men-

tioned details a great amount of the

trouble so commonly experienced with

.in air pump, which is by no means the

fault of the pump but rather the faulty

care it receives, will be overcome. No
doubt it is the experience of a great

many air brake men that a pump gives

some warning of failure before it com-

pletely fails. Therefore, if its little fail-

ures and improper actions, which usually

consist of inability to compress air, un-

riatural pounds, arid occasionally stop-

ping requiring the steam to be shut oflf

and turned on again, or tapping the

beads lightly before it will start, are

noted, the pump can be changed before

it fails completely, and trouble on the

road averted. Wirt D. Seeley.

East Buffalo. -V. V.

decide to erect large repair and con-

struction shops at that place. They will

also considerably increase their round-

house accommodation and build ex-

tensive machine shops. Already the C.

P. R. shops are a big factor in the

town's growing business, the pay roll

at the shops last month being $37.000.

—

X. Y. Globe.

The difficulty of securing satisfactory

packing for locomotive throttle valve

stems has been met bv Greene, Tweed

Loitering!

In England where the vagaries of mag-

isterial decisions on motorists' cases are

frequently extremely vexatious, there

sometimes enters an element of humot
which modifies the exasperation. It was

stated in the House of Commons the

other day that a man charged with ex-

ceeding the speed limit of 20 miles an

hour was able to prove to the rural

bench of justices that he could not have

exceeded lo miles an hour throughout

his journey. Then the • rural justices

fined him for "loitering."
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Tunnel Spray Car.

The Central Loiulon Railway is one

of the deep tunnel lines of the British

metropolis. It is called the two-penny
(pronounced "tuppenny") tube, and ex-

tends from the Bank to Shepherd's

Bush. The up and the down line runs

each in a separate tunnel of circular

form, and the whitewashing of the in-

terior of these tubes is done in a very

ingenious and expeditious way. Mr. E.

P. Grove, the chief engineer of the

company, is responsible for the third-

rail, the track rail bonding and the

lighting, while the tunnels themselves

and the permanent way are in charge of

the way and works engineer.

In order to secure better results in

the matter of tunnel lighting, Mr.
Grove determined to cover the interior

of both the tubes with whitewash, and

as the hours in which such work can

best be done are from 1.20 A. M. to

4.20 A. M. on weekdays, or until 7.20

on Sundays, he decided to get up a ma-
chine for the purpose, and his attention

was directed to an apparatus for washing

hops which Was in regular use in the

it throws over and under a bush, called

the "mistifier," and its application to the

two-penny tube no doubt mystified the

travelers one morning when they found

themselves riding through enclosing

walls of snowy whiteness.

The machine consists

essentially of a pump, a

tank and a movabk-

head, from which come
off a number of jets fixed

at the end of short rub-

ber hose pipes an 1

which are each clampccl

in the required position.

The road wheels of a hop
washer were rcmoveil

and the tank with its

pump inside was placed

at the end of a car which

was equipped with a shall

for working the pump,
driven by a 6 h.-p. shunt-

wound motor. The
whitewash is mixed in a large tank

which forms part of the water soften-

ing plant of the road, so that the lime

instead of encrusting the outside of the

for sanitary and light reflecting pur-

poses.

Inside the motor car which is one of

tlic experimental multiple unit equip-

ment originally used by the company,
a large tank holding about 1,200 imper-

INTERIOR OF WHITEW.\.->inNli C.\R. CENTKAI, LONDON RAII.W.^V.

hop fields of Kent. These machines are

said to be efficient hop washers, for all

systems of polling or stringing and un-

der all conditions of growth, and so

Mr. Grove thought the plan was appli-

cable to railway use. This hop machine
is. on account of the misty spray which

boiler tubes at the power station is

used to coat the inside of the tubes

through which the traffic is carried.

Thus we see that the economy produced

by the use of a water softening plant is

still further increased by the use of the

principal by-products of the operation

RK.\DV I-OR BUSrNE.SS IN THE TWOPENNY TUBE.

iai gallons of whitewash was placed. This

tank was connected with the small tank

containing the pump, which was part

of the makeup of the hop mystifier.

The pump working inside this smaller

tank has the effect of keeping the white-

wash well churnee^up and mixed, as the

cranks and pump rods are all immersed

in the liquid. The moveable head with

the nozzles on the original machine was

fixed at the end of the car and more
nozzles were added, making 40 in all. A
pressure of 90 lbs. per sqnare inch is

maintained by the pump and with this »

pressure there is no tendency for the

jets to clog or choke if the whitewash

has been properly prepared. The whole

machine, having jets distributed all

round, is in operation, like a setpiece in

a fireworks display, or, one might say,

like a huge Catherine wheel with sev-

eral vents, stuck so, that it can-

not revolve. It might be useful as

a fire quencher some day. The pair of

planks joined together at right angles

and extending out in front, covers the

third rail and prevents the whiewash

getting on it when the rest of the in-

terior is being drenched with the 40

separate jets all playing on the tunnel

casing rings.

When the car is in service its speed

is regulated by means of resistance coils

and by putting the motors in series. It

is thus moved at about two miles an

hour, and at this rate three-quarters of

a mile is usually done in 45 minutes,

with the expenditure of about 850 gal-

lons of whitewash while going twice

over that distance. Previous to the

whitewashing trip, the car is run through

the tunnel, the pumps forcing clean wa-

ter out of the jets. This is for the pur-

pose of washing down all the dust and

dirt which may have accumulated. The

new whitewash is. therefore, splashed

on to the walls of a comparatively clean
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tunnel, and the result is that the tubes

are ina<Jc thor(;ughly sweet and clean.

Ill practice the car comes back to

the charging station two or three times

in a night where the large tank on the

car is quickly and easily charged, as the

water softening plant is close to the

track. About two miles of tunnel tube

is washed down and sprayed twice with

whitewash in one night's work. The
cliief engineer regards the performance

of the tunnel sprayer as very satisfac-

tory, though he admits that the finish

is not quite as good as could be got

with hand work, but it is much faster,

and, from a sanitary point of view, it

has practically the same effect. The
labor is, of course, considerably less

than if 'done by hand.

Mr. Groves, to whom we are indebted

for the photographs and the data con-

cerning the work of the whitewashers,

intends to .secure even more perfect

work by arranging the nozzles on a

rocking frame which will have a radial

movement of about 18 ins. This will

probably distribute the whitewash more
evenly over the interior of the tunnel.

In any case, the two-penny tube travel-

ers are pretty sure of bright, clean sur-

roundings and plenty of light as they

are carried along to and from business

in London's deep tube "white way."

Case Hardening and Potashing.

Case hardening, or the method of

having soft iron coated with hard steel,

requires more skill than is generally

attributed to the proper manipulation

of the process in order to obtain the

best results. It is a very important

advantage in machine construction that

the work of machining and fitting can

be done on soft metal and then the

parts hardened to a sufficient depth,

combining in a very high degree the

elements of durability and elasticity.

The common method is to have the

articles packed iii boxes which in many
instances are too large. It is note-

worthy that the thinner the boxes are

the n^ore equal will the absorption of

the carbon take place. Malleable cast

iron boxes are the best, and the packing

may be bone or leather cuttings, hoofs

or horns. These may be used raw or

after conversion into charcoal. A layer

of the material should be placed in the

bottom of the box, then a number of

the articles to be case hardened should

be laid sufficiently far apart from each

other so that there can be no possi-

bility of contact. Powdered potassium

cyanide or prussiate of potash in the

form of dust should be shaken over the

articles during the process. The pack-

ing should be thoroughly dry. The
parts of the articles that are desired to

remain soft should be covered with

fire clay or pipe clay mixed with white

ash from the boxes. Only the parts to

be hardened .should be in contact with

the carbonizing material, and if this is

carefully attended to, the results will be

satisfactory. It is well in all cases to

have the covers of the boxes pierced

with small holes for the insertion of

testing wires to show the degree of

heat and consequent penetration of the

carbon.

In the oven the heat should be main-

tained at a steady temperature of about

1,700 degrees. This will heat the ar-

ticles to a bright cherry red. This

should continue from ten In twelve

hours. The time occupied in llu- heat-

hardening mixture out of chemicals is

often used where horns, hoofs and

bones are not to be had in sufficient

quantities. The mixture consists of

sixteen parts of lamp black, eighteen

parts of sal soda, four parts muriate of

soda, and one part of manganese.

It may be added that potashing is

sometimes conveniently used in sur-

face hardening. The operation con-

sists of heating the article to be treated

to a bright red, being careful not to let

it scale from excessive heat. Then
cover the heated surface with th'- p'us-

siate of potash, which will readily fuse

CLEANING AND WHITEWASHING CAR ON THE CENTRAL LONDON RAILWAY.

ing process is an important factor in

the operation, the longer period for the

duration of heat deepening the thick-

ness of the eventually hardened sur-

face. It is good practice to withdraw a

wire from time to time, and after cool-

ing the wire it can readily be broken by
a hammer, when the depth of harden-

ing can readily be seen.

The cooling process should be done
as rapidly as possible. Running water

is the best for cooling, but as that can-

not always conveniently be had, solu-

tions of salt, cyanide and other chemi-

cals may be used to increase the cold-

ness of the water. The hardening

should penetrate at least one-sixteenth

of an inch. A formula for making case

and spread over the heated metal, which

should be again placed in the fire to

completely fuse the solution, after

which the article is dipped in cold

water. The cooling should be as rapid

and equable as possible, to prevent

warping, which, in the case ofc curved

or thin articles, is sometimes unavoid-

able, but can be guarded against by

careful handling of the articles at the

moment of contact with the water.

Methods of raising water by the pres-

sure of air were described in Hero's

book, called "'Pneumatica," written about

200 years before the beginning of our era.



38^ RAILWAY AXD LOCOMOTIVE ENGINEERING August, 1906.

Smokeless Train Shed.

The new passenger train shed of the

Delaware, Lackawanna & Western at

Hoboken, N. J., may fairly be called a

unique structure, and Mr. Lincoln

Bush, chief engineer of the road, insti-

tuted a new departure in the construc-

tion of passenger terminals when he

designed the smokeless tram shed for

the dustless road of anthracite.

The extent of ground covered by the

shed is about four acres, and the weight

of the cokimns and roof is such that if

evenly distributed over this area there

would be about 19 lbs. on every square

foot of surface. The significance of this

fact becomes apparent when the weight

of the ne.xt lightest train slied among
those recently constructed and gener-

ally considered as modern and standard

types in this country is about 24 lbs. per

square foot. Mr. Bush's train shed is a

series of flat arches supported by rows

of cast iron columns, while most of the

other sheds are lofty steel arch struc-

tures, 75 ft. or more in height, to get

the steel work as far removed as pos-

sible from the direct effect of engine

gases, and with an architectural effect

that is questionable-. ,

The shed consists of six flat arches,

43 ft. 4}4 ins. span, made of plate edged
with angle iron and flanked by two
similar arches having a span of 35 ft. 10

The passenger platforms are made of Tliese purlins are " completely envel-

concrete and from them rise the col- oped in concrete and this material is

umns which carry the roof. These carried down so as to go slightly below

pillars are made of cast iron, circular in the top of the smoke stack of the

form, 9 ft. 3 ins. high up to the capital, standard passenger engine, and it is

STEEL TR.^IN SHED INDER CON-
STRUCTION.

ins. and 30 ft. 4y2 ins., respectively. The
-sjx large spans have each two tracks be-

neath them and the flanking spans one
track each. There are thus 14 tracks

imder cover.

.\1.\IN BUILUINC, LACKAWANNA STATION, IKjBOKEN, N. J.

which is modeled after the Roman-Ionic

form in w-hich the four volutes are

placed radially and the egg and dart

moulding shows between. The columns

continued above the capitals are square

in section and to these are bolted the

roof trusses across the tracks and also

the ends of the streel trusses which run

parallel to the platforms. The height of

the roof above the platform measured

at the pillars is 14 ft. 3 ins., and the

roof has a pitch of 2V2 ins. to the foot,

so that the ma.ximum clear height of

the arch above rail level is 16 ft. 10^ ins.

The feature of the shed which attracts

most attention is the method of getting

rid of smoke and gas. As a matter of

fact, the shed does not so much provide

means for getting smpke and steam out

of the shed as it does for prevepting

smoke and steam ever getting into the

shed. In the roof and exactly over the

center of each track there is a smoke
duct the whole length of the shed, the

walls of which arc carried down so th;it

the top of most of the Lackwanna
smoke stacks just enter the duct. The
smoke ducts are simply long parallel

slots in the roof 2'/4 ft. wide, some-

thing like the slot cut in the roof of an

observatory to leave the line of sight

for a telescope open and unobstructed.

The construction of the smoke ducts

is interesting. The walls of each duct

are, in fact, light steel trusses made
of angle iron and filled in with e-xpanded

metal. These run from roof truss to

roof truss, over the track, and form
what are called the smoke duct purlins.

also carried up about one foot above

the level of the top of the roof. The
concrete makes two solid parallel walls

capable of resisting the acticMi of the

smoke laden exhaust from the engines

as they pass in and out, and prevents

the action of the engine gases on the

steel framework encased in the con-

crete.

At the points where the roof girders

cross the open smoke duct, the plate

I SMOKE STACK KELOW SMOKE IJVCT.

truss is itself enveloped in concrete and

its under side is further protected by a

V-shaped cast iron trough with the sharp'

edge down so as to split the exhaust

when it comes under the line of the roof

truss and throw the e.xhaust out in the

direction of the longitudinal axis of the

smoke duct, instead of throwing it in a

lateral direction into the train shed.

The cast iron trough is filled in with

concrete so that in the whole length
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of the smoke duct the only metal sur-

face exposed to the action of the smoke
gases and the steam is the beveled un-

derside of the cast iron deflector. The
V-dcflcctor, although directly below and
shielding the roof truss lower flange, is

carried nn a pair of angle irons attach-

a coin-in-the-slot machine. At the angle

where the roof slopes down from the

walls of the smoke duct, there is neces-

sarily a sort of pocket formed where, if

by any chance, smoke, steam or heat

got into the train shed, would lodge.

To avoid even this somewhat remote

LACK.WV.'i.NNA TK.'ilN SHED WITH CONCI<ETE SMOKE DVCTS.

ed to the smoke duct purlins. This ar-

rangement was made so as to secure a

convenient attachment for the cast iron

V-deflector, and should it be necessary

at any time to replace the deflector, very

little of the concrete smoke duct would
have to be disturbed, while had the con-

nection been made to the steel rib of the

roof truss it is evident that much more of

the concrete would have to be removed.

As a matter of fact, the deflector being

of cast iron will not be as readily af-

fected by the engine gases, as would
have been the case if made of steel or

wrought iron, and the connection for

this deflector has been so made that

it ran readily be removed if necessary.

If this deflector became eaten up by the

effects of engine exhaust^ it would be

a comparatively easy matter to connect

another trqugh of similar shape under-

neath. it-.-. Furthermore, there is for pro-

tection .feetween the cast iron deflector

.an,d-the bottom of the steel arch flange

a; g_iitantity of reinforced concrete which

hai's-a thickness of about 4 ins. immedi-
ately under the center of the roof rib.

and the V-shaped deflector is simply an

additional covering and protection from
the blast..eflfect of engine exhaust.

The walls of the smoke duct are verti-

. cal and are carried sufficiently far above
the roof outside, and sufficiently* far be-

low the roof inside, to prevent the side

drive or drift of a storm from reaching

the platform.s, and it is as impossible for

rain or sleet to get directly at the area

where passengers stand as it would be

impossible to give side motion to a

nickel when dropped in the opening of

possibility, and to maintain ventilation

in all parts of the shed close to the

under side of roof, the concrete walls

of the smoke duct are pierced by a

number of small oblong holes which

produce a light though constant cur-

rent of air from the space under the

roof to the smoke duct. These air

passages have a slight droop or fall from
inside to outside so that moisture, if

there is any, will easily pass through and

roof and the natural position of the gut-

ters is over the line of pillars, and the

slope of the troughs leads the water

to the top of the pillars and the waste
pipes pass down inside of each

pillar and reach the underground drain-

age system without being seen, or, as is

often the case, placed where they are

easily broken or damaged by passing

baggage trucks or mail wagons. This

drain pipe is made of wrought steel,

and telescopes inside of the cast iron

jiillars, there being an air chamber or

space o{ I'A ins. between the outside of

the drain pipe and the inside of the

cast iron pillar.

The shed altogether presents evidence

of very thoughtful and careful design,

in which actualities in railway terminal

operation have been appreciated and
provided for. The cost of construction

has been comparatively light because

the parts arc easily made and are

duplicates. The cost of erection has

been small because no false work
has been necessary and it has only

been necessary to preempt two tracks

at any one time and to employ the com-
pany's wrecking crane, which is availa-

ble for such work. It will be seen that

with this type of construction the

interference with the handling of traffic

during construction is reduced to a

minimum, which is a very important
consideration at a main terminal. The
substantial reduction in the amount of

material used in this shed when com-
pared with other styles, and the elimi-

nation of the large maintenance
charges for painting and renewals of

steelwork, skylights, etc., are some of

the advantages of this type of train

LACK.\WANNA FERRY SLITS, HObOKEN. J-

any drip from rain or storm will be on
the inside face of the smoke duct, and
not on the sides toward the platforms.

Another neatly executed detail in the

design of this shed is the drainage sys-

tem for taking off snow and rainwater

from the roof. The lowest part of the

shed. It is a very noticeable lact that

none of the annoying echoes found in

the ordinary high vaulted train sheds

are present in this new type of shed.

Las'tly, there is the comfort to those

who patronize this road. Sunlight from
above is not filtered through glass
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dimmed by dirt and grime, or tlirough

an atmosphere clouded by smoke and

steam as in high vaulted roof sheds.

The Lackawanna terminal has in the

rooF immediately above the platforms a

string of amply proportioned skylights,

and close enougli for washing to be

within reach of the car cleaner's brush.

A row of skylights with ventilated

ridge down the center line of each bay

of the shed throws lights between the

tracks, and when the shed is filled with

trains this light reaches the inner lines

of car windows remote from the plat-

forms. The Lackawanna train shed is

a saver of outlay and cost of main-

tenance to the company, and a comfort

giver and a gratification to the traveling

public.

High Side, Steel Hopper Car.

The Lehigh Valley Railroad, of

which Mr. F. N. Hibbits is mechanical

suporintendent. recently purchased

Tlie side stakes are alternate channels

and angles, the channels being 7 in.,

weighing 9.75 lbs. to the foot, and

the angles 3x3x% in. The bol-

sters are of the Bettendorf 10 in. con-

tinuous I-beam type, riveted to the car,

and thus forming an integral part of it.

Tlie trucks are of the arch bar type with

Bettendorf truck bolster and steel center

plate. The wheel base is S ft. 4 ins.,

I he wheels each weigh 700 lbs., and are 33

in. cast iron chilled. The axles have

5i<5xio in. journals. The cars are equip-

ped with the Westinghouse air brake

and steel back brake shoes of the Christie

type.

The center sills are 15 in. channels 33

lbs. to the foot. The section is arranged

with flanges turned to the center of the

car and securely riveted to the draw

sills with ^8 in- rivets. The draft sills

are the Bettendorf cast steel type, de-

signed to take twin spring draw gear

with standard M. C. B. helical springs

Good Work of Lathe and Saw.

Our illustrations of work done by a

pair of tools in the shops of the Central

Railroad of New Jersey are very inter-

HIGH SIDE SfEEt HOPPER GONDOL.'V EOR THE LEHIGH VALLEV.

from the Pressed Steel Car Com-
pany, of Pittsburgh, some cars

which may be termed high side steel

hopper coal cars. These cars are; as far

as internal contour is concerned, like the

letter W, the two lower angles being

the discharging points.

The cars are of 100.000 lbs. capacity,

while the tare weight goes a little above

39,000 lbs., making a ratio of paying

load to dead weight ;n the neighborhood

of I to 2.56.

The body and the floor of these cars is

formed of % in. plates riveted to 3V2X

3Vax/« in. angles extending around the

top and bottom and the floor of the

car. The side plate of the body forms

the side sill except at the end of the car,

where it is reinforced with a light 8 in.

channel extending from the bolster body

to the end. Between the body bolsters

the side plate extends below the floor of

the car and is reinforced by angle iron.

6j4x8 ins. and cast steel coupler with

5x7 in. shank. The end sills are made
of 10 in. channels with a pressed steel

sub end sill 105^ ins. deep. The end

braces and floor stiffeners are 3y2X3J/2X

A in. angles.

Some of the dimensions are as fol-

lows :

Cubic contents, level with top... 1,790 cu. ft.

Length, inside of body 30 ft.

Length, over sub end sills 31 ft. 6 ins.

Length, center to center of trucks 21 ft. 9 ins.

Length, drop door in clear 3 ft. 4 ins.

Widlh, inside of body 9 ft. s^ ins.

Width, over side st.ikes 10 ft.

Width, drop door in clear 2 ft. 3% ins.

Height from rail to body top.... 10 ft.

Height from rail to coupler center 2 ft. loj^ ins.

CHIP FROM CROiSHEAD PIN.

csting, and v.e are indebted to Mr. Wm,
Mcintosh, superintendent of motive

power of the road, for the samples and

also for a copy of the letter from the

shop superintendent at Elizabethport,

N. J., which explains the operations.

Writing to the S. M. P., Mr. Van Doren

says

:

"I am sending you a chip that was

made while cutting off a crosshead pin

on our 6^:4 in. Spindle Gisholt lathe,

which is quite a novelty.

"I also send you a thin section that

was cut from the knuckle joint of one

of our side rods, which shows what can

b'e done with our Taylor-Newbold saw.

You will see that the chip is uniform in

thickness, which shows that the saw, in

cutting so near to the edge of the solid

piece of metal, will not crowd very far

finm a straight line, which makes it pos-

sible for us to snw out these knuckle

, , , , , , SECTION FROM END OF SIDE ROD NO
Men employed in the workshops of thicker than cardboard.

ihc two principal Scotch railways who
acquire special proficiency in ambulance joints without placing them on the slot-

work are rewarded by an annual free ter, as was necessary before using this

family pass for any part of the system, style of saw."
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Of Personal Interest.
Mr. T. 11. I'acon has been appointed

assistant chief engineer of the Chicago

Great Western Railway.

Mr. G. S. Davis has been appointed

chief engineer of the Parral&Duraugo,

with office at Mesa dc Sandia, Mex.

Mr. C. W. Van Buren has been ap-

pointed divisional car foreman of the

Canadian Pacific at Montreal, Can.

Mr, W. F. Hannes has been appoint-

ed consulting engineer of the Coahuila

& Zacalecas, vice Mr. H. Scholfield,

resigned.

Mr. William S. Gray has been ap-

pointed genera! foreman of the Central

Covington shops of the Louisville &
Nashville Railroad.

Mr. V. F. DeVinny has been appoint-

ed acting purchasing agent of the Chi-

cago Great Western Railway, vice Mr.

A. D. Ward, resigned.

Mr. Webb C. Ball has been appointed

general time inspector of the Missouri,

Kansas & Texas Railway, with head-

quarters at Dallas, Tex.

Mr. M. S. Curley has been appointed

superintendent of motive power of the

Sierra Railway of California, with head-

quarters at Jamestown. Cal.

Mr. B. A. Scofield has been appointed

trainmaster and road foreman of en-

gines of the Peoria division of the Van-
dalia, vice Mr. O. E. Raidy, resigned.

Mr. N. H. Allfree, for some time past

chief draftsman for the Locomotive
Appliance Co., of Chicago, has been ap-

pointed mechanical engineer of that

company.

Mr. A. L. Trtpp has been appointed

supervisor of water service of the

Cleveland, Cincinnati, Chicago & St.

Louis at Indianapolis, vice Mr. F. W.
Smith, transferred.

Mr. George W. Cooper, who has been
acting as master mechanic of the Mon-
terey division of the Mexican Central

Railroad for several years, has resigned

from that position.

Mr. D. C. Courtney has been appoint-

ed superintendent of motive power of

the Coal & Coke Railway, with head-
quarters at Elkins, W. Va., vice Mr.
C. E. Turner, resigned.

Mr. J. H. Farmer has been appointed
master mechan'c of the Mexico division

of the Chicago, Rock Island & Gulf,

with office at Dalhart, Tex., vice Mr.
E. D. Andrews, resigned.

Mr. F. J. Kraemer, of Burlington,
Iowa, has been appointed master me-
chanic of the St. Louis, Iron Mountain
& Southern at Baring Cross, Ark,, vice

Mr. C. A. Braun, resigned.

Mr. J. J. Bartholomew has been ap-

pointed air brake inspector for the entire

Cotton Belt system, and will have charge

of a plant to be established at Tyler,

Tex.

Mr. C. E. Roach, erecting foreman in

the Horton shops of the Rock Island,

has been appointed roundhouse foreman

for the Denver & Rio Grande at Salt

Lake City.

Mr. W. H. Chadbourn has been ap-

pointed chief engineer of the Chicago

Great Western Railway, vice Mr. A.

Munster, resigned; with office at St.

Paul, Minn.

Mr. C. L. Bundy, general foreman of

the Lackawanna shops at Scranton, has

resigned to become manager of the car

department of the Hicks Locomotive

Car Shops at Chicago.

Mr. G. M. Reynolds has been ap-

pointed master mechanic of the Alli-

ance division of the Chicago, Burling-

ton & Quincy, with headquarters at

Alliance, Neb., vice Mr. E. W. Fitt,

transferred.

Mr. Louis Kries, formerly general

foreman at Dover, on the Delaware,

Lackawanna & Western, has been ap-

pointed general foreman of the car

shops at Keyser Valley, vice Mr.

Bundy, resigned.

Mr. J. Bertram Young has been ap-

pointed chemist of the Philadelphia &
Reading Railway, vice Mr. Robert Job,

resigned. He will report direct to the

superintendent of motive power and

rolling equipment.

Mr. Geo. Thompson, master me-
chanic of the Union Pacific at Omaha,
Neb., has been transferred to Pullman,

Col., in a similar capacity, vice Mr.

J. A. Turtle, who takes Mr. Thomp-
son's place at Omaha.

Mr. Andrew M. McGill. general fore-

man of the New York, New Haven &
Hartford shops at New Haven, has

been appointed master mechanic on the

Lehigh Valley. On his departure the

shop staff and employees presented him
with a handsome gold watch and chain.

Mr. E. D. Andrews, master mechanic
at Dalhart, Tex., has been appointed to

the new office of master mechanic of

the .Arkansas division, extending from
Booneville to Memphis, and of the

Louisiana divisions of the Chicago,

Rock Island & Pacific, with office at

Little Rock, Ark.

Mr. LeGrand Parish, heretofore as-

sistant superintendent of motive power
of the Lake Shore & Michigan South-

ern, has been appointed superintendent

of motive power and equipment of the

Michigan Central, with headquarters at

Detroit, Mich., vice Mr. E. D. Bronner,

transferred.

Mr. Frank Huffsmith having resigned

as superintendent of motive power and

rolling stock of the International &
Great Northern, the position he held

has been abolished. Mr, George S.

Hunter has been appointed general

master mechanic in charge of the loco-

motive and car department, with head-

quarters at Palestine, Tex,

Mr, E. W, T. Gray, who has for years

been manager of the New York sales

office of the Westinghouse Electric &
Mfg. Company, resigned recently to

take up commercial work in another

field, Mr, Gray's decision to sever his

connection with the Westinghouse
Company was received with great re-

gret by the management, he having

been one of the pioneer employees of

the company.

Mr. Thomas Fildes, formerly assist-

ant superintendent of motive power of

the Long Island Railroad and of the

New York & Rockaway Beach Railway,

has resigned. He has been connected

with these roads for the past seven

years, and has achieved the reputation

of being a careful and efficient officer.

Any company engaging Mr. Fildes will

secure the services of a thoroughly

competent man.

Mr. C. L. Hempel was recently elected

president of the International Railway

Master Boiler Makers' Association, Mr.

E, J, Hennessy was elected first vice-

president, Mr, A, L, Lucas second vice-

president, Mr. T, J. Smallwood fourth

vice-president, and Mr. J. T. Goodwin
secretary-treasurer. The executive com-
mittee, as well as being composed of

the above-mentioned officers of the as-

sociation, consists of Messrs. George

Wagstaflf, John McKeown, G. W. Ben-

nett, W. H. Shaw and A, E. Brown.

The officers recently elected for the

Newton Machine Tool Works. Inc., of

Philadelphia, are: Messrs. Harry W.
Champion, president; William M.

Graham, treasurer; Ellis J, Hannum,
secretary. The election of new officers

is occasioned by the death of Mr.

Charles C. Newton, founder and presi-

dent of the company, with whom the

above named gentlemen have been

closel3- associated in executive positions

for many years. No changes in the

conduct of the business will be made.

Mr. W. C. Webster, who succeeds

Mr. Gray as manager of the New York
sales office of the Westinghouse Elec-

tric & Mfg. Co., has a broad general
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knowledge of the company's commer-

cial policy, and on account of his close

association with the sales department

in the past, enjoys a personal acquaint-

ance with the entire sales force, which

should be of great advantage to him in

his new work. Mr. Webster entered

the employ of the company in 1898, and

has always been identified with the

sales department.

Mr. H. F. Ball has resigned as super-

intendent of motive power of the Lake

Shore & Michigan Southern to accept

a position with the American Locomo-
tive Company as vice-president in

charge of their automobile department.

Mr. Ball began his railroad career with

the Pennsylvania Railroad, remaining

with the company for six years, four

of which were spent in the shops learn-

ing the trade and two in the drawing

office. After leaving the Pennsylvania

Railroad he accepted a position as

chief draftsman of the car depart-

of that road until 1890, when he entered

college. After graduating in 1894 he

took a position in the maintenance of

way department of the Southern Rail-

way, where he remained for four years.

In 1898 he was appointed supervisor on

the New York Central & Hudson
River, and later was made division en-

gineer of the eastern division until Sep-

tember, 1899, when he was appointed

engineer of track. He became engineer

of maintenance of way of the New
York Central in February, 1903, and in

July, 1905, was appointed assistant to

the general manager, from which posi-

tion he has now been promoted to that

of assistant general manager.

Mr. E. D. Bronner, superintendent of

motive power and equipment of the

Michigan Central, has been appointed

superintendent of motive power of the

Lake Shore & Michigan Southern, the

Lake Erie & Western and the Chicago,

Indiana & Southern, with headquarters

tion as president in 1890, because his

jurisdiction as a mechanical department

officer extended not solely over the car

department, but over the locomotive de-

partment as well. Since iSg8 he has also

been a member of the Master Mechanics'

Association. Mr. Bronner was born

February 19, 1859, at Buffalo, and is a

graduate of the U. S. Naval Academy
at Annapolis. He entered the employ of

the . Canada Southern Railway as

draftsman at St. Thomas in 1880, and
was transferred from that point as

draftsman in car shop at West De-
troit in February, 1883. On April 12,

1886, he was promoted to the position

of general foreman of the car depart-

ment, and in February, 1890, he was
appointed master car builder. May 6,

1896, he became assistant superintendent

of motive power and equipment, and

less than four years afterwards, Feb-

ruary I, 1900, he was appointed super-

intendent of motive power and equip-

(For description see page 388.)

ment of the Lake Shore & Michigan

Southern, from which position, through

various promotions, he rose to that of

superintendent of motive power. He
remained with the Lake Shore sixteen

years, and was still holding that posi-

tion at the time of his election as vice-

president of the automobile department.

Mr. Ball's headquarters are in New
York.

Mr. A. T. Hardin, whose promotion

to the position of assistant general

manager of the New York Central &
Hudson River, with headquarters at

New York, has already been announced,

was born in 1868, and graduated from

the University of South Carolina in

1894 with the degree of C. E. He en-

tered railway service in 1882 as tele-

graph operator on the Richinond &
Danville, and subsequently became
agent and stenographer in the service

RESULT OF BOILER EXPLOSION. SHEET GAVE W.W AT SEAM.
(Courtesy of Scientific American.)

at Cleveland, C, vice Mr. H. F. Ball,

resigned. Mr. Bronner has been prom-

inent in that class of younger men who
have of late years been rapidly coming

to the front, and has been unusually suc-

cessful in the development of the de-

partment under his charge. He has been

a close student of the development of

modern railroading, and the high effi-

ciency of the mechanical equipment of

the M. C. R. R. is the result of his

executive ability and foresight. Since

1889 he has been an active member of

the Master Car Builders' Association,

and during that time has served on

various important committees. JSe has

held the office of vice-president, has

been a member of the executive commit-

tee and is at present one of the members

of the arbitration committee. It will be

remembered that out of deference to

tradition he refused to accept nomina-

ment, which position he has held until

his recent appointment to the Lake

Shore.

Obituary.

We regret to have to announce that

Edgar Shellabarger, master mechanic

of the East Broad Top Railroad, died

at his home in Orbisonia, Pa., on the

night of July 12, at the age of 68. He
was a native of Pennsylvania, and

served with distinction in the Civil

War. Learning the machinist's trade

in the old Pennsylvania shops at Pat-

arson, Pa., he spent many years in the

service of that company at that point

and AIt(TOna, and several years with

the Baldwin Locomotive Works in

Philadelph*, prior to the time he be-

came an employee of the East Broad

Top Railroad, in 1882. Since that time



August, 1906. RAILWAY AND LOCOMOTIVE ENGINEERING 387

he has successively filled the positions

of machine shop foreman, general fore-

man, and master mechanic, with super-

vision over the machinery of the Rock-

hill Furnace Co. and the Rockhill Iron

and Coal Co., in addition to that of the

railroad.

Western railroad men of the old

school will hear with deep regret of the

death of Mr. C. J. Ives, for many years

president of the Burlington, Cedar

Rapids & Northern, before its absorp-

tion by he Rock Island Railway. Mr.

Ives was a native of Vermont, where he

was born in 1831, and at the age of 16

moved to Iowa with his parents and en-

gaged in agricultural work. In 1861 he

became connected with the, Burlington

& Missouri Road, and from the posi-

tion of freight clerk he gradually work-

ed his way upwards. In 1871 he was

appointed general passenger and freight

agent and from 1875 to 1884 he was gen-

eral superintendent of the road and af-
f

loyal. His heart was warm. He was of

marked ability, a pioneer in western rail-

roading and an honor to the community

among which he lived.

Union Pacific, Atlantic.

The Union Pacific is one of the

group of railroads made up of the South-

ern Pacific, the Oregon Short Line, the

Leavenworth, Kansas & Western, the

Oregon Railroad and Navigation Com-
pany, and the Chicago & Alton, known

as the Associated Lines. The Union

Pacific have recently obtained from

the Baldwin Locomotive Works some

4-4-2 engines of the 4-cylin(Ier balanced

type for fast passenger service. One of

these interesting engines was exhibited

at the Master Mechanics' convention at

Atlantic City this year. The design con-

forms as far as possible in detail to the

common standards adopted by the As-

sociated Lines.

The engine is built with cylinders 16

and 27x28 ins. The high pressure cyl-

diamelcr, placed above the low pres-

sure cylinders, but with centers each set

in T ins. closer to the smoke box than

MAIN DRIVKKS. WIIH CRANK AXLE.

those of the cylinders. The valve gear

is the Walschaerts motion, actuated by

cranks on- the main drivers.

\V. R. McKeen. Jr., Supt. of M.

FAST PASSENGER 44-2 FOR
P. and Machinery.

TllK I NloN PACIFIC.
Baldwin Locomotive Works, Builders.

ter that date he was made president of

the road. His advancement was steady

and continuous, and the growth of the

road with which he was so long con-

nected was largely accomplished

through his efforts. As an illustration

of the growth of the railroad, it may be

stated that when Mr. Ives began work'

on the road its western terminus was at

Ottumwa. and it was then forty miles in

length. At his retirement the ag-

gregate length was 1,350 miles. Al-

though a shrewd business man, Mr. Ives

had a warm and kindly heart. He would

not tolerate the discharging of old em-

ployees simply to make room for others.

There are hundreds of people in Cedar

Rapids who have occasion to remember

Mr. Ives' liberality. His long and suc-

cessful career did not bring to him

either swelling of the head or contrac-

tion of the heart. His friendship was

inders are inside and the low pressure

are outside. The crossheads are of the

All the pistons drive on the rear pair,

the low pressure are connected to crank

HIGH PRESSURE CONNECTING ROD, SURROUNDING LEADING AXLE.

alligator type, while the inside ones each pins in the usual way, while the high

run in four guide bars. The main pressure ones are arranged with con-

valves are of the piston type, 15 ins. in necting rods made to enclose the for-
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ward driving axle. This arrangement

permits of the cylinder being placed not

only with center lines on the same level

—that is, all in one horizontal plane-

but the front and back heads of all four

are also in line, and the cylinders, valve

and half saddle castings on each side

are compact and solid.

The driving wheels are 81 ins. in di-

ameter and are placed so close to-

gether that their flanges almost touch.

The driving wheel base is 84 ins. Tht

rigid wheel base is IS ft. 9 ins., which

takes in the carrying wheels at the back,

while the total wheel base of the engme

is 27 ft. 10 ins. The weights carried by

the various sets of wheels are about 53."

000 lbs. on the engine truck, about 46,-

000 lbs. on the carrying wheels, and

about 1 10.000 lbs. on the drivers, makmg

an estimated total weight of 209,000

lbs. With a boiler pressure of 200 lbs.,

the calculated tractive effort of this en-

gine is about 28.400 lbs., and with the

weight on the drivers as given above,

the ratio of adhesion is 3-87; the engine

can, therefore, develop a drawbar pull,

when starting, of very nearly one-quar-

ter of the weight on the driving wheels.

The crank axle is an interesting de-

tail of construction, being made in sev-

eral pieces. The central web is of cast

steel, while the other parts are of

forged steel. The web is really a heavy

chunk of metal 8 ins. thick with an 8 in.

offset like the short, solid coupling link

which was carried on a yard engine m
the old link-and-pin days. In the

holes corresponding to those for

the coupling pins, this crank web

carries two crank pins, one at

each end the full diameter of the axle;

that is, II ins. These pins each have a

fillet and are pressed into the web up to

a hub and riveted over, while two keys,

cne in each pin, prevents any chance of

them turning in the web. The pins have

a 5 in. width and carry on their outer

ends each a crank disc 36 ins. in diam-

eter and 5 ins. thick, which is pressed

on to the pins, up to a fillet and riveted

over on the outside. Two circular i in.

pins in each, hold crank pins and discs

in the same relative position to each

other. Into these crank discs the axles

are pressed, riveted over and keyed by

lxi'4 in. keys. The space from the

outer face of the disc to the wheel seat

is 10 ins. and the wheel seat is 7^ ins.

wide and 11 ins. in diameter. Counting

the two short axles, the two crank discs,

the two crank pins and the central web,

there are seven pieces composing the

main driving axle of this engine. The

right hand crank on the axle, leads, and

the hand crank pin on the wheel, leads.

The boiler is a straight top one. 70

ins, diameter at the smoke box end.

The waist is composed of three courses

arranged in telescope from back to

front and these are welded at the longi-

tudinal joints for about 11 ins. at each

end. These scams are strengthened by

triangular welts on the outside which

give the joints 96 per cent, of the total

strength of the plates. The staying of

the crown sheet is by T-iron crown bars.

The flues are 2 ins. in diameter. 16 ft.

long, and there are 297 of them. Each

tube is 125 millimeters thick, and give in

all a tube heating surface of 2,475 sq. ft.

The fire box has 17S sq. ft. of heating

surface in it, and together, the to-

tal comes up to 2.649 sq. ft. The grate

area is 495^ sq. ft., so that the heatmg

surface is to tbe-siljite area in the pro-

portion ot Jto 53-3- Tbe fire box back

sheet slopes forward about 2i ins., and

the roof sheet and crown sheet slope

up 4 ins. at the front, though they are

parallel to each other. The steam and

water space above the crown sheet is

24 ins. The dome is a welded plate 311/2

ins. in diameter and with ring and base

is 22 ins. high. The ring and base are

made of pressed steel.

The tender frame is of rolled steel

channels mounted on arch bar trucks.

The tank with its water bottom holds

g.ooo U. S. gallons. The total wheel

base of engine and tender is 58 ft. 5

ins., and the total weight of both to-

gether is about 371-000 lbs. A few of

the principal dimensions are appended

for reference

:

Boiler-Thickness of sheets, T1/16 in,; working

pressure. 200 lbs,; fuel, soft coal.

Fire Box—Material, steel; length, 108 ins;

width, 66 ins,; depth, front, 68 ins.: back. 64

ins,; thickness of sheets, sides, H m,; back,

J,^ in,; crown. H in,; tube, Vi in,; water space,

front, c, ins,; sides. 5 ins.; back. 5 ins,
_

Driving Wheels—Diameter Outside, 81 ins.;

journals, main, nxio ins.; others, gxi2 ins.

Engine Truck Wheels—Front, diameter, 33;^

ins.; journals, 6x10 ins.
,

Trailing Wheels—Diameter, 51 "is.; journals,

8x12 ins,
. . ,

Tender—Wheels, diameter, 33!^ >ns.; journals.

SV^xio ins.

Service—Passenger.

Boiler Explosion.

Our illustration on page 386 shows the

result of the explosion of a locomotive

boiler on one of our western roads. The

engine had just been repaired and had

been run out over the cinder pit when

the explosion took place. There was one

life lost through the explosion.

The pop valves tested by water pres-

sure after the accident showed that

they went off at 14S lbs. per square

inch. The boiler was of ^-in. iron

plate, and the seam on the bottom of

the barrel had been reinforced with an

additional sheet Vs in. thick. This

sheet, with the original plates and the

welt which united them, made a total

thickness of 1% ins.

It has been suggested that the failure

of the boiler at or near this seam was

the cause of the explosion. In putting

on this reinforcing strip, new rivet

holes may have been drilled close to

existing ones, and thus the sectional

area of the plate may have been re-

Old -Timer

Talks No. 6

M a y b e

JB you've had

l^W trouble oft

j^^^ and on with

^B yourairpump.

B^ There's a

^^^ pretty severe

strain on 'em

with the heavy trains and

high speeds nowadays.

Pumps are apt to squeal

or eroan, overheat or

labor, and packing rings

wear and leak when

they shouldn't.

Here's where Dixon's

Special Graphite cures

every time. Just take

about a teaspoonful of

the graphite and mix it

with a pint of the

regular oil. Use a

little of this mixture at

different times through

the pump oil-cup.

There's no secret

about Dixon's

Graphite ; lots

of the boys use it

now. Nothing like it when

it comes to friction

troubles of any kind.

Why don't you write for

sample No. 69-P ? It's

free for the asking.

Joseph Dixon Crucible Co.

Jersey City, N. J.
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The Best and
Cheapest Books
for Railroad Men

AIR BRAKE
CATECHISM

Price,

$2—
By Robert H. Blackall. 20th EdtUon. Con-

tiiiTiH 1500 (iuewtioiirt and tbt'ir Answers on the
Wfstiu^hoiise Air Brake, which ar» Btrictly up-
tn-tialc. lucltideB two large WeBtini:hon6i: Air
Hnikt." Kdu'tttlonal ChartH printed in colors.

Gives thu ni;ce88Ury Information to liable a
railroad man to pags a tliorougtily satisfactory
examination ou Ihu subject of Air Brukt*. T^e
author's many years' experience ae Air Brater
Inspector and Instructor enublee him to know
at once how to treat the nubject In a plain, prac-

ti<'iil manner. Endorsed and need by Air Brake
Instructors and Examiners on nearly every rail-

road in Mic United States. The standard and
only complete work on the subject. 312 paget.

LOCOMOTIVE
/J-'""-BREAKDOWNS $ 50

AND THEIR REMEDIES
By Geo. L. Fowler. Just Umtd. Telia how

and what to do in caee of an accident or brealt-

down on the road; includes Bpecial chapters on
Compound Locomotives. Better procure a copy,
as it contains 800 Questioas and (heir Answers
on Accidents and Breakdowns.

LOCOMOTIVE c^So
CATECHISM *

1

'2-

1'

By Robert Grimshaw. 23d Edition. le ri?ht
ap*to date and contains twelve large Folding
Plates and 1600 Questions and Answers on How
to Run a Locomotive. Tlie Standard Book on
the subject, being written in plain language and
free from mathematical formulas and^ complex
problems.

NEW YORK P"«'«'

AIR BRAKE $100
CATECHISM

By Robert H. Blackall. The only complete
treatise on the New York Air Brake and Air
Signaling Apparatus, giving a detailed description
of all the parts, thtir operation, troubles, and
the methods of locating and remedying the same.
250 pages.

COMBUSTION JT^f.
OFCOALandthe 3>|£ii
PREVENTION o^ SMOKE M.

By Wm. M. Barr. Contains over 800 Que8ti»«e
and their Answers on the Science of Steam
Malting.

Price,

AIR. BRAKE
CHAR.TS 50

Showing; the Westinghouse Equipment In ten
colors, including freight and passenger engine.
Every railroad man should possess these charts
at this low price.

A Soecial "' *°^ °' these books sent on

Circular
request. Any of these books
sent prepaid on receipt of price.

Agents Wanted at Every
Terminal. Write for our
special terms. Yo\i can
ma.ke equal to a month's
pay selling our books on the
side

TheNormanW.HenleyPnb.Co.

132 Nassau Street, New York, U. S. A.

fluced. The 'sheet parted along the line

of rivet holes at this scam.

The force of the explosion broke the

frame, blew off a driving wheel, de-

stroyed the barrel sheet just in front

of the fire box. A new fire box had

been put in and the number of flues re-

duced, so that in the round head or

front flue slicet the extra number of

holes had been stopped up with short

pocket flues. Many of these pocket

Hues were blown out and a number of

flues were collapsed by the pressure,

and all were more or less distorted.

The completeness of the wreck may
be judged from the illustration.

Cutting-off Machine,

The machine shown in our illustration

is a cold metal cutting-off machine of

modern design. It has been especially

designed to drive a saw blade with in-

serted teeth of hiprh speed steel such as

embedded in a socket and an alloy of

hard zinc is run around the tool steel

so that it and the socket are practically

one piece. At the bottom of the socket

there is a set screw, which, according

as it is screwed in or out, regulates the

height of the cutting edge of the saw
tooth. We have seen such a saw as this

get through a cut 9 ins. wide by 14 ins.

deep, with ^ in. kerf in 20 minutes, and

it was then estimated that an ordinary

cold saw would have occupied about 4

hours in doing the same work. The saw

itself is made by the Tabor Mfg. Co.,

of Philadelphia. In another column we
give a specimen of the excellent work
which this caw can accomplish, as dem-

onstrated in the Elizabethport shops of

the Central Railroad of New Jersey.

The Boston offices of Niles-Bement-

Pond Company and the Pratt & Whitney

Company have been removed from Pearl

Ftrcct to more spacious and handsome-

MOUERN COLlJ METAL CUTTING OFF MACHINE.

the Taylor-Newbold saw, and is so con-

structed that it has ample power and

stability to drive a saw blade of this de-

scription up to its limit ef capacity. It

is simple in construction, having very

few parts to get out of order, and it is

easily operated. The machine has a ca-

pacity for sawing 9 in. round steel bars,

and is driven by a hammered crucible

steel worm, phosphor bronze worm
wheel and compound gearing made of

hammered crucible steel cut from the

solid. The feed is variable and auto-

matic and is controlled by an" automatic

stop that regulates the depth of cut.

It is one of the Espen-Lucas tools.

The Taylor-Newbold saw, with which

the machine we show is fitted, is with

teeth, and in each the cutting tool is

ly furnished quarters on the eighth floor

of the Oliver Building, corner of Milk

and Oliver Streets, Boston. The policy

of these companies is to dispense with

showrooms, the variety of both heavy

and light machine tools and cranes built

by their several works being too great

to permit of exhibition.

It is gratifying to observe from the

British engineering press that the Kin-

near steel roller-shutting doors are

becoming popular in Europe. Com-
parative tests between the different

forms of wooden doors of various

thicknesses and makes, and roller shut-

ters of the Kinnear type have demon-

strated the superiority of the latter in

every particular.



390
RAILWAY AND LOCOMOTIVE ENGINEERING August. 1906

Patent Office Department.

It is to be regretted that the Patent

Office Department is about a year be-

hind with its work. An ingenious in-

ventor or clever mechanic conceives

TRACK SANDING DEVICE.

some new device, and forthwith his peace

of mind must be something sweet if he

does not pass many anxious days and

sleepless nights before he secures a

legal right to call the invention his own.

We select from a mass of inventions

before us a few improvements relative

to the details of the locomotive and

other railway appliances. Nearly all of

'hem have waited in the pigeon

holes at the Patent Office

over a year, or until the well

paid examiners were good and

ready. Doubtless it would be

difficult to keep such work as

promptly attended to as the

inventors would wish, but if

mechanical matters are treated

in the ever-extending ratio

which is now in vogue, the result will

be that an inventor need not hope to

secure a patent right to his work in his

lifetime unless he makes his application

while he is still a young man and has

the promise of many years before him.

COUNTERBALANCING WHEELS.

A method of balancing a crank wheel

counterbalance weights of less amount

than that of the parts to be balanced.

Recesses are formed in the counterbal-

ance at each side of a radial line passing

through the centers of the axis, the re-

cess being symmetrically arranged so

that the extra weight to be added can

readily be distributed equally in the re-

cesses, and the weight of crank pin

correctly and readily balanced.

TRACK SANDING DEVICE.

Mr. Albert G. Zamel, Chicago, 111.,

has patented a track sanding device. No.

824,461, consisting ot a sand box and an

air motor supported therein. Pipes lead

from the compressed air reservoir to the

sander which is furnished with an agi-

tating device which revolves and leads

the sand to the outlet of sand box where

there are diverging outlet channels.

RAILROAD TANK CAR.

A railroad tank car has been patented

by Mr. H. Small, of San Francisco, and

Mr. J. B. Speed. Berkeley, Cal., No.

8x4.880. The tank is composed of cyl-

indrical end sections, a middle cylindrical

section of greater diameter than that of

the end sections, and conical-shaped m-

tervening sections uniting the end and

middle sections, the tank sections being

arranged to depress the central portion

METHOD OF COUNTERBALANCING.

has been invented and patented, No.

823,750, by Mr. C. T. Westlake, St.

Louis, Mo., consisting in forming the

RAILROAD TANK CAK

nf the tank below the level ol the ends.

The wheeled trucks are furnished with

a stress distributing plate under each

end of the tank, with rivets passing

through the plates and tank shell only.

An interior stiffening truss comprising

horizontal struts extends lengthwise of

the bottom of the tank and bridges the

depressed portion. There is also in-

clined struts extending from the ends

of the horizontal struts to the middle

top of the tank which is surmounted

by a railing.

RAIUWAY CAR TRUCK.

A large number of improvements have

been made by Mr. E. I. Dodds. of Pull-

man, III., in the mechanism of railway

car trucks, and assigned to the Pullman

Company, Chicago, III. The car bolsters

consist largely of standard rolled beams,

a standard rolled bar secured to each

of the beams and a bottom plate fastened

to the side members, giving the side

frames oi' bolsters of the car something

of the solidity of construction peculiar

to the frames of locomotives on British

railways. There is a similarly inverted

beam for the cross central portion, to

which the brake hangers are riveted, and

RAILROAD
SUPPLIES

OUR NEW CATALOG
of "J.-M." Asbestos and Mag-

nesia Railroad Supplies is now

ready for distribution. This

is the most complete catalog

of its kind devoted entirely

to Railroad Materials.

WRITE FOR CATALOG
NO. 250-A TO-DAY

AFew J.-M. Products

Smoke Jacks
" Traosite " Fireproof Lumber

Asbestos and Magnesia Locomotive

Lagging

"Vulcabeston" Pump Packing

" Vulcabeston " Gaskets

" Vulcabeston " Rope Packing

Train Pipe Covering

"Kearsarge" Gaskets

All grades of Asbestos and Mag-

nesia Pipe Covering

Hair Felt

" Keystone " Hair Insulator

Asbestos Cements

"Retort" Cements

"Canadax" Wick Packings

High Pressure Asbestos Packing

Asbestos Roofing

Portland Sectional Conduit

H.W. JOHNS-MANVILLE CO.
Mannfactvtrcrs of .\sbesto.s

Products, A,sbestos Roofings,

trical Insulating Materials,

Devices, Electric Railway

NEW YORK ST. LOUIS
MILWAUKEE PITTSBURG
CHICAGO CLEVELAND
BOSTON NEWORLEANS
PHILADELPHIA KANSAS CITY

LONDON

and Magnesia
Packings.Elec-
"Noark" Fuse
Supplies, etc,

MINNEAPOLIS
DALLAS
SAN TRANCISCO
LOS ANGELES
SEATTLE
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GOLD
Car

Heating
and

Lighting

Co.

Manufacturers of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in ttie World

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnished

Main Office, WhitehaU Bldg.

17 BATTERY PLACE

NEW YORK

the whole structure has the elements of

strength and durability in a very marked

degree. Mr. Dodds secured a patent on

the improved railway car truck, No.

825,035.

BOILER FLUE CLEANER.

An improvement in boiler flue cleaners

has been patented by Mr. Charles Scheer,

Silverton, Colorado, No. 815,043, con-

sisting of a hollow tube provided with

an expansible forward end and adjust-

IiOILKR 1-I,UE CLK.\NKK.

able Scraping knives carried by the ex-

pansible end, and means for expanding

the end to vary the diameter of the spi-

ral scraper. The scraper blades are

mounted in radial slots and are readily

adjustable.

ALARM SIGNAL.

Mr. Richard W. Clery, Maryborough,

Ireland, has secured a patent. No. 823,-

668, for an alarm signal arrangement for

use in connection with railways. The

device consists of a combination with a

post and semaphore arm connected

ends spaced apart, with flexible connec-

tions between the parts, and a metallic

cap surrounding the members and hold-

ing them in contact. There are flexible

filling rings at opposite sides of the

packing rings adapted to receive the con-

vex faces of the rings.

STEEL TIE.

Mr. A. M. Baird, Newton, foreman of

the rail department of the Santa Fe
Railroad, has perfected a pressed steel

metal tie and tie plate that bids fair to

come into popular use. As is well

known, the life of the wood ties run

from one to six years, and when worn
out they are worthless. The steel ties

will last over twenty years and when
worn out are worth about half their orig-

inal cost. A wooden tie and tie plates

and spikes cost about $1.20. The hollow

pressed steel tie and attachments as per-

fected by Mr. Baird costs about $1.50

each. They are handled and laid down
the same as wooden ties. They are

made of a low carbon soft steel and the

lugs which clamp the plate to the rails

can be bent to a right angle many times

without injury. Mr. Baird's patented im-

provement ought to be much in use,

especially in the South and West, where

the timber is not so plentiful.

C.\B ALARM SIGNAL.

thereto, and adapted to be contacted by

means carried by a locomotive cab or

other vehicle in conjunction with an

alarm mechanism adapted to be set off

by the movement of said means. The

device is said to be already in operation

on the railways in Ireland.

METALLIC PACKING.

Mr. Stephen T. Hiatt, Akron, Ohio,

has secured a patent for an improved

METALLIC PACKING.

metallic packing for piston or other

movable rods, No. 824,692. The device

consists of enclosing a metallic packing

ring formed of oppositely disposed, sim-

ilar contacting members, each member
being formed of segments having their

Carbonelastic.

There is a paint on the market at the

present time which is called "Carbon-

elastic Coating." It is said to be a com-

bination of a specially prepared form of

carbon with chemically pure linseed oil.

The makers draw a distinction between

what is commercially pure linseed oil

and that which is chemically pure, and

they claim that they thus effect a com-

bination of the inorganic and the or-

ganic, by careful and watchful manipu-

lation and as the result of an intricate

process.

The outcome of all this is the produc-

tion of a paint for the preservation of

iron and steel which is not affected by

the sulphur fumes, in smoke, the brine

of the ocean, the acids or alkalies in

more or less contaminated water, and

which is able to adapt itself to changes

of temperature. It is therefore available

for use on train sheds, roundhouses,

wharves and steel buildings of all kinds.

One of the forms in which Carbon-

elastic paint is maie is known as Quick-

dry, and this is the form suitable for use

on steel cars as it practically covers the

structure with a non-porous skin which,

having the ability to expand and con-

tract with the metal on which it lies,

does not crack or peel off. This form

of Carbonelastic paint possesses the qual-

ity of being able to cover a considerable

area, and as it has sufficient body to re-

sist the scratching action of cinders and

flying particles of dust, and as it re-

sists the acid action of wet coal or ore,

it is a desirable material for use in car
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repair work as well as for new equip-

ment. This paint is made by the Ar-

lington Mfg. Company, of Canton, Ohio,

who will be pleased to furnish informa-

tion to those interested in this important

subject.

Mica Chimneys.

Some of the principal roads in this

country are using headlight and lantern

MICA LANTERN GI.OBE.

chimneys made of mica. The chimneys

we have seen and which come from the

Storrs Mica Company, of Owego, N. Y.,

were made of beautiful pieces of

clean, transparent mica bound top and

bottom with rims of tin. The chimneys

are made slightly conical for the pur-

pose of increasing the draught, and

where the segments of mica join, a nar-

row strip of tin runs down to hold them

in place.

The heat resisting properties of mica

render it more durable than glass, and

while costing more in the first instance,

it shows a considerable saving in the

long run. These chimneys insure

against total loss of light due to blowing

out of the flame, as when glass chim-

neys break. The mica chimney prevents

the smoking up and blacking of re-

flectors and makes it impossible for the

headlight to burn up, which sometimes

happens when a glass chimney breaks,

and the wind drives the flame down to

the oil reservoir. The headlight chim-

neys have been in use since they were

brought out in 1900.

The lantern globe has been more re-

cently put upon the market. There is

a slide for lighting the wick which can

be used without the necessity of remov-

ing the bottom of the lantern, and this

is the most recent improvement in the

lantern globe. This opening may also

be used for adjusting the height of the

flame by inserting a match stick and

bearing on the burner wheel.

ordered 500 drop and steel under-

frame gondola cars of 100,000 lbs. capa-

city, weighing 42,600 lbs. each, being 45

It. in length. These are for delivery

in January, 1907. For delivery in De-

cember next, the Erie have also ordered

500 flat cars, to be built by the same

company. These will be 40 ft. in length,

with steel underframes and a capacity

of 100,000 lbs. At the American Car &
Foundry Company's works at Chicago

there are building 500 produce curs for

delivery in November and December
next. These are also steel underframe

cars, 36 ft. in length and of 80,000 lbs.

capacity. At the same company's Detroit

works they are building for the Erie

100 Hart convertible cars for delivery

next January. These are to be of 100,-

L'oo lbs. capacity and will weigh 43,000

!bs. each. They will be 41 ft. 6 ins. in

length, with wood bodies and steel un-

der frames. Five new electric cars

tor the Rochester division have been

ordered from the St. Louis Car Com-
pany for the line to Mt. Morris now
being electrically equipped. Four of

these are passenger cars and the fifth

a combination passenger and baggage

car. Each will be equipped with four

75 h.p. Westinghouse motors.

The Chicago Pneu-

matic Tool Company
have issued what

they describe as

Special Circular No.

56. and though this

was intended primar-

ily to direct atten-

tion to the Duntley

air cooled electric

drills, portable grind-

ers, blowers and

drilling stands made
by this concern, the

folder also deals with

the latest type of

Little Giant drills,

with Corliss valves.

These latter are man-
ufactured under the

Hayes patents which

are owned by the

Chicago Company.

The circular will be

sent to anyone who
applies to the com-

pany for a copy.

The Erie Railroad have just placed or-

ders for 1,600 new freight cars from

the Standard Steel Car Company, to be

built at the Butler, Pa., shops, and have

A monument to
MICA HEADLIGHT

c-- t
CHIMNEY. the late Sir James

Hector and his son,

of New Zealand, has just been erected

by scientists and railway men, on Mount

Hector, in British Columbia. He was

the scientist of the exploration party

which discovered the Kicking Horse

Pass through which the main line of the

C. P. R. runs, and the pass was so named

by the Indians because Sir James at

Homestead
Va^lves

straightway. Three-way and Four-way,
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more, but are worth very much more
than other m,ak:es. You try them and see.

Iron Body, Brass Plug, IJ^ in., |4.00 net

Homestead Valve Mfg. Co.

homestead' pa. PITTSBURG, PA.

American Locomotive

Sander Company

13th & Willow Sts., Philadelphia, Pa.

ProprietorB and Manufacturers

Lbach, Sherburni, Dean, QANIM^D^
HODSTON, "She" and CtJBTis Ort.l^i»t;rva

THE ROBERT W. HUNT & CO.

Bureau of Inspection, Tests and Consultation,

1137 THE ROOKERY, CHICAQO.
66 Broadway, New York. P»rk Building, Pittsburgh.

31 Norfolk HouBe, London, Bng.

Inspection of Steel Rails, Splice Bars, Railroad Can,
WbMlB Axles, etc. Chemical Laboratory—Analysis
of Ores, Iron, Steel, Otla, Water, etc. Phvbicai, Labo-
BATOET—Test of Metals, Drop and Pulling Test of Oonp-

leie. Draw Bars, etc.

GlBefenor Tests of Boilers, Engines and LocomotlTet.
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Locomotive
Blow-Off Plug Valves

that time was almost killed by a kick

from his horse.— World Wide.

hig. 9.

All Brass, extra heavy, with Cased Plug.
For 250 lbs. pressure.

Made with Draining Plug to prevent
freezing.

Fig 2J. with Wheel.

Locomotive

Gauge
Cocks

For Hish^Pressure

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight
under the most ex-
acting conditions.
Shanks Threaded
to specifications
for Locomotives.

Swing-Joints and
Pipe Attachment

The II. W. Johns-Manville Co., of 100

William Street, New York City, have

for a number of years been meeting with

remarkable success in the installation

of their J.-M. Combination Felt Cover-

ings on pipes in mines and surfaces ex-

posed to extreme weather conditions. In

several instances they have demon-
strated the feasibility of carrying steam

considerably over a mile. Good results

have been obtained when the J.-M. Com-
bination Felt Coverings were applied.

The manufacturer maintains a force of

thoroughly skilled mechanics for the in-

.stallation of this covering in all parts

of the country. The H. W. Johns-Man-

ville Co. will be glad to give full infor-

mation regarding this product to any-

(,ne interested enough to write to them
concerning it.

The Railroads, Their Employees and

ihe Public, by John E. Niles, Boston,

is a handsome volume of 200 pages, be-

ing discourses on the rights, duties and

obligations of each toward the other.

Mr. Niles is a railroad man of experi-

ence and is at present running a loco-

motive on the New York, New Haven
& Hartford Railroad. He is a keen ob-

server and in his leisure hours has de-

voted much time to the questions that

r.ffect the social well-being of the rail-

road employees. Mr. Niles has aimed

at uniting more closely the great rail-

way corporations with their employees

as well as to enlist the intelligent sym-

pathy of the general public. He believes

in open methods in the transactions of

the railroads as well as in the councils

of labor organizations, and the lead-

ing men in all the various departments

of railroad traffic would do well to pe-

ruse Mr. Niles' book, much of which

Fig. 33.

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for
Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA. PA.

IT H.\S NOT RUN OVER .\NYTHING: IT

WAS MADE THAT WAY.

is devoted to extracts from the legis-

lative enactments of Massachusetts and

ether States. We may add that in the

collection of material for this work Mr.

Niles had repeated conferences with the

Board of Railroad Commissioners, at

Boston, as well as with prominent rail-

way officials in Canada, and, altogether

he has equipped himself ^yell for the task

which he set before him in presenting

in concrete form the views that have
come to him on the important questions

that affect the mutual welfare of rail-

IMPKOVEMENT IN SMOKESTACK CRANE.

road men. Mr. Niles sells his book for

$1.00, plus 12 cents for postage.

Adjustable Shop Crane.

The shop crane used for lifting steam

chests, etc., which can be hooked over

the top of the smoke stack and bears

against its base, has been modified in the

Monett, Mo., shops of the St. Louis &
San Francisco. In that shop they use

a turn buckle on the "tension member,"
as shown in the sketch.

In the usual form of crane, when
the weight comes on the hook, the ef-

fect of all the lost motion and the

spring of the parts is concentrated at

the angle. The Frisco shop crane

can be readily adjusted so as to

bring things just right and keep
the horizontal bar level, or sloped some-
what towards the stack, if that is re-

quired. The flat iron bar and the per-

manent trolley are also features of this

handy shop appliance. We are indebted

to Mr. John F. Long, gang foreman on
the Frisco System, at Monett, Mo., for

the sketch.

Opportunity.

It is said that the green fields of op-

portunity lie beyond the hills of effort

There is some truth in this, but it is not

ihe whole truth. Opportunity often

comes without effort and even without

invitation. Success in life depends

LTreatly on being able to grasp oppor-

tunity when it does come. Capability is

,ui important prerequisite to real suc-

cess, and in the important department

of railroad operation it is the capable

man who achieves enduring success.

The forceful man of ability creates op-

portunity, and in the words of the poet

Tennyson. "Breasts the blows of cir-

cumstance and grapples with hi? evil

star." Every employee can afford to

read and few can afford in these days

of multitudinous mechanical contrivan-

ces to do without the help afforded by
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the experience of others as set down in

books. In this sense helpful books as-

sist in preparing one for the opportuni-

ties of life. A few of our books are as

follows

:

"Machine Shop Arithmetic." Colvin

and Cheney, This is a book that no

person engaged in mechanical occupa-

tions can afford to do without. Enables

any workman to figure out all the shop

and machine problems which are so

THE WAR GAME-BRIDGE THROWNIDOWN
WKE A CHILD S TOY.

puzzling for want of a little knowledge.

We sell it for 50 cents.

"Firing Locomotives." Sinclair. Treats

in an easy way the principles of com-

bustion. While treating on the chem-

istry of heat and combustion, it is eas-

ily understood by every intelligent fire-

man. The price is 50 cents.

"Skeevers' Object Lessons." Hill. A
collection of the famous object lesson

stories which appeared in this paper

several years ago. They are interest-

ing, laughable, and, best of all, they are

of practical value to-day. $1.00.

"Standard Train Rules." This is the

code of train rules prepared by the

American Railway Association for the

operating of all trains on single or

double track. Used by nearly all rail-

roads. Study of this book would pre-

vent many collisions. Price, 50 cents.

"Mechanical Engineers' Pocketbook."

Kent. This book contains 1,100 pages,

6x354 ins. of closely printed minion

type, containing mechanical engineering

matter. It ought to be in the bookcase

• of every engineer who takes an interest

for people interested in any kind of lo-

comotive. It will be found particularly

useful to men handling or repairing

compound locomotives. It is the real

locomotive up to date. $2.50.

"Simple Lessons in Drawing for the

Shop." By O. H. Reynolds. This t)ook

was prepared for people trying to ac-

quire the art of mechanical drawing

without a teacher. The book takes the

place of a teacher, and has helped many

young men to move from the shop to

the drawing office. 50 cents.

"Locomotive Running Repairs." By

L. C. Hitchcock. This' book contains

directions given to machinists by the

loreman of a railroad repair shop. It

tells how to set valves, set up shoes and

wedges, fit guides, care for piston pack-

ing, and, in fact, perf rm all kinds of

work that need a thoughtful head and

skilful hands. SO cents.

"Care and Management of Locomo-

tive Boilers." Raps. This is a book that

ought to be in the hands of every per-

son who is in any way interested in

keeping boilers in safe working order.

Written by a foreman boilermaker.

Also contains several chapters on oil

burning locomotives. Price, 50 cents.

"Locomotive Link Motion." Halsey.

Any person who gives a little study to

this book ceases to find link motion a

puzzle. Explains about valves and valve

motion in plain language. Price. $1.00.

Railway and Locomotive Engineer-

ing is a practical journal of railway mo-

tive power and rolling stock, and it is

so not only in name but in reality. By

reading it you get a knowledge of what

others think and do. $2.00 a year;

bound volumes, $3.00.

Tate Flexible

Staybolt

ONE OF THE EARLY ENGINE.S ON THE C,

RAILWAY BUILT BY THE BALDWIN LOC

in engineering questions. We use it

constantly as a reference for questions

senf to us to be answered. Full of ta-

bles and illustrations. Morocco leather,

$5.00.

"Locomotive, Simple, Compound and

Electric." Reagan. An excellent book

Helping Passengers.

The story is told of an Irish porter,

emploj'ed on one of the railways of the

Emerald Isle, who indignantly remon-

istrated with a passenger

holding a first class ticket

for riding in a third class

compartment, on the

ground that the traveler

was "cheating the com-

pany." It may have been

a relative of his who, as

he walked down a plat-

form, put his head in at

each carriage window, and

asked, "Is there any one

there for here?" But even

this genius was eclipsed

by a brother on the line,

who, before the departure

of an express train, fierce-

ly rang a bell, and shouted in warning

tones, "This train stops nowhere at all."

RAND TRUNK
O. WORKS.

A superbly finished catalogue. No. 57,

has just been issued by the Baldwin

Locomotive Works, of Philadelphia, Pa.

It presents a very interesting record of

Holds firebox sheets securely

together, and accommodates

itself to the unequal expan-

sion of the plates.

FLANNERY BOLT
COMPANY

PITTSBURG, PA., L. S. A.

Suite 308, Frick BIdg.

B. B. D. STAFFORD, - - Qederal Maaager

Write us for Reference Book
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THE ELASTIC SELF-
LOCKING STEEL NUT

2nd uperalion l-ini'*hed Nut
The elastic mit positively locks itself on the

bolt wherever placed, and cannot work loose.

Send for Circulars.

Quincy, Manchester-Sargent Co.

Old Colony Building
CHICAGO

114 Liberty Street
NEW YORK

SKAT
is a soft soap sold in a neat lithographed

can. When you wash up with SKAT,
it gets into the crannies and " hard to

reach " comers of your hands and the

results are surprising. That's where the

dirt lurks and hard soaps won*^ go.

That's whySKAT is so popular. SKAT
is made of the best materials, is absolutely

pure and guaranteed to give you perfect

satisfaction. You'll use it every day and

like it more each time.

We can tell you where to buy SKAT,
or better still show you how to sell it.

If SKAT is not for sale in your locality,

let us give you the selling right. Drop
us a postal and get a free sample.

SKAT MFG. COMPANY
Hartford - - Conn.

A Pr&ctlcally
Perfect
Portable
Pneumatic PINCH

Stop moving your heavy work
to the machine. One Man
brings this tool to the work
and punches it besides.

SAVES
TIME

LABOR
SPACE

I.eadiug
concerns in
all parts of
the country
vise this
Punch.

Built in 5

Standard
Sizes.

Special
machines
built to

order.
Write for

Catalogue
C.

F. F. SLOCOMB & CO., Builders
WILMINGTON, DEL.

recent construction embracing the loco-

motive equipment of the "Associated

Lines," which comprise the Southern Pa-

cific, Union Pacific, Oregon Short Line,

Oregon Railroad & Navigation Com-
pany and the Chicago & Alton Railroad.

It may be stated that in 1903 a plan for

standardizing the locomotive equipment

of these lines was agreed upon by the

general managers and other officers,

and the 'designs for the stajidard loco-

motives were prepared at the Baldwin

Locomotive Works. The engines al-

ready in operation embrace almost every

approved type from the six-wheel

switching locomotive to the ten-wheel

balanced compound 4-6-2 type. In each

particular type the large parts are in-

terchangeable, and nearly all of the chief

working parts are made in two sizes. All

journals are nine inches by twelve inches

except the main journals on the Consol-

idation and Pacific type engines, which

are ten inches by twelve inches. The
eccentric straps are particularly strong

in every class, being made of cast steel

and furnished with a brass bearing ring

measuring three inches wide by one inch

thick. The twelve inch piston valves arc

in universal use on all road engines.

They have inside admission and work in

cast iron bushings. Indeed, the great

mass of the smaller fittings and details

are common to all engines, and every

page of the beautifully illustrated cata-

logue shows how successfully the Bald-

win people have succeeded in unifying

the working parts of the locomotives on

these Western roads. Write to Burn--

ham, Williams & Company, of Philadel-

phia, if you would like to have a copy.

The Safety Car Heating and Lighting

Co., of New York, have published a

handsome new catalogue covering the

use of the incandescent mantle lamps for

Pintsch gas, and also a new edition of

their catalogue for steam heating. The

gas lighting system has been in use for

many years and has earned an enviable

reputation that needs no recommenda-
tion. The variety of gas fixtures shown
are elegant in design. The heating sys-

tem has made very marked progress dur-

ing the year and has now reached a high

degree of perfection. The designs shown
in the illustrated catalogue are applica-

ble to nearly all coaches, without the

necessity of making radical changes. All

that is necessary is to furnish the com-
pany with a floor plan of the car, having

position of the needle beams, gas tanks,

equipment boxes and location of brake

cylinders marked. The company will

thereupon promptly furnish designs for

'

the introduction of their heating system,

which is particularly applicable to

sleeping cars, parlor, dining and cafe

cars, large postal cars, private cars, and,

in short, every variety of railway ve-

hicle for the accommodation of passen-

WANTED POSITION
IN THE MECHANI-
CAL DEPARTMENT

OF A RAILWAY by a former

Motive Power Officer, until re-

cently and for a number of

years ia active service. Address

X Y Z, care RMltvay and

Locomoti've Engineering.

THE UNION
SWITCH &

SIGNAL CO.

Consulting and Manufacturing

Signal Engineers

Automatic Block Sii:nals— Electric

and Electro-Pneumatic

Interlocking—Electric, Electro-Pneu-

matic and Mecbanical

Electric Train Staff Apparatus

GENERAL OFFICES AND WORKS AT

SWISSVALE, PA.

DISTRICT OFFICES:

New York: 143 Liberty Street

Chicago : rionadnock Block

St. Louis : Frisco Building

Flexible Spout

Vertically in straight
line. Also laterally.

The latest improve-
ment to

Poage Water
Columns

American Valve and Meter Company

CINCINNATI, OHIO

—SEND FOR CATALOGUE—
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^orld^s pa^ir

St. Louis

FIRST PRIZE FOR

TOOL STEEL
AWARDED TO

Mclnnes Steel Co.

CORRY, PA.

in competition with the best makes in

England and Germany. Also manu-

facturers of all kinds of Tool Steel,

Die Blocks, and Steel Forgings.

Write for Prices and Information

STANDARD MECHANICAL BOOKS

FOR ROAD AND SHOP MEN

BY CHAS. McSHANE

The

Locomotive Up to Date

Price, $2.50

gers. Each design embraces the use of

the double circulation Baker Heater,

which in point of economy and durabil-

ity, meets the requirements of the situa-

tion in an eminent degree. Perhaps the

most admirable feature in the heating

system is, as explained in the catalogue,

the fact that the valves and traps and

other accessories are self-acting. Write

direct to the company for one or both

of these catalogues.

This illustration shows tlie form of eoistraction ai the

Dart Patent Union

New York and

Westinghouse Air Braises

Price, $1.50

One Tliousand Pointers for

Machinists and Engineers

Price, $1.50

All books bound In fine cIotK

AGENTS WANTED everj'where ; write for

terms and descriptive circulars. Will be sent

prepaid to any address upon receipt of price.

GRIFFIN & WINTERS
171 La. Senile Street. CHICAGO

Plain Milling Machine.

This machine embodies a number of

improvements which are likely to be ap-

preciated by users of plain milling ma-

chines. Attention is directed to the posi-

tive gear feed drive and the change feed

mechanism, by which twenty changes of

feed can be made without stopping the

machine. There is a new clutch mech-

anism in connection with the hand

wheels, and also this machine is equip-

ped with the box type of knee and tele-

scopic elevating screw.

Every feature of construction represents the
best points to insure stability and durability. The
malleable iron pipe ends and nuts, in combioation
with bronze metal seats, are as near jjerfection as
is possible to approach, and the .sales to date in-
dicate the public approval. There are none so
good. For sale by all the principal jobbers in
United States. Canada and P^urope.

E.M. DartMfg, Co., Providence, R.I.

fairh.^n'ks CO.. sales agents.

IMPROVED I'l.AIN MILLING MACHINE.

The spiiidlc has a taper hole in the

front end, it is made of hammered cruci-

ble steel, with a 21/32 in. hole through

its entire length and it runs in self-cen-

tering bronze boxes arranged to com-

pensate for wear. It has a dusj cap on

its front end, threaded to take a chuck,

and a threaded collar covers the screw

when not in use. It is connected with the

change feed mechanism by three spur

gears, making a positive driven feed.

The spindle is fully back geared, and

gears are protected with guards.

The arm is made of steel designed for

horizontal adjustments and has an arbor

support which may be removed so that

any of the attachments may be placed

in position without the necessity of re-

moving the arm. The platen has an au-

tomatic longitudinal and cross feed in

either direction and is provided with

three T slots with oil channels and pans.

It has also a quick return with fine and

coarse hand feed. The knee is of the

The Twentieth

Century

Master Mechanic
Won't use Solid Mandrels.

Cost too much, take up too

much room and don't give

satisfaction.

Nicholson

Expanding Mandrels

TaJie everything from 1 to 7

inch holes. Take up little

room — always ready and

you can buy four sets for

the cost of one of the solid

kind

Are You Using Them?
Catalogue tells you
more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.
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LocomotJifiilF^feightiaffllll^
All equipment rebuilt In our Chlcado shops, and at Sorantort, Pa,, In the new "Lackawanna" Shops

All Kinds of Cars and Engines Ready for Immediate Delivery
RELEASED BY TRUNK LINES

1000—60,000 LBS. CAPACITY REBUILT FLATS AND GONDOLAS
2000—50,000 LBS. CAPACITY FLATS, BOX AND GONDOLAS
COACHBS, COMBINATION AND BAQaAOB CARS

PORBiaN SHIPMENTS HAVE PROPER CARE OP
EXPERIENCED STAFF

Cable Address

"FITZLUTH"

55 AND 70 TONS CONSOLIDATIONS
48 AND 50 " lO-WMEELERS
40 TO 55 " MOGULS
45 TO 56 " PASSENGERS
SWITCHERS, FORNEYS AND SHAY ENGINES

pi^^WPGHillilUHERfOSHSnadnock Block, rHICAGO
I ,14-1 BFiOA.C^ikmfmm&M mMM^lM!Li^ BLPG.1. . . ao StffimaS KAVtEH Sr. f. ^RIALTO 'BLDG.

box type and is supported by a tele-

scopic elevating screw, so tbat no holes

are necessary in the floor. The machine

can also be provided with automatic ver-

tical feed and knock off, if desired.

Hand wheels are provided each with

clutch arrangements in the hub which

operate the vertical movement of the

knee and cross and longitudinal move-

ments of the carriage. When either the

knee or carriage has been set to the

required position, the clutch may be in-

stantly disengaged by pressing in the

knob on the front of the hand wheel,

thereby preventing any accidental change

from their fixed position and also pre-

venting the knee and the carriage from

revolving when the automatic feeds are

thrown in.

Dials are provided which are adjusta-

ble and graduated to read to thousandths

of an inch, these indicate the vertical,

transverse and longitudinal movements
of platen, and may be set at any position

with set screw. The change feed mech-

anism is conveniently arranged on the

back of the column and is capable of

giving any one of twenty changes of

feed, slow or fast, by a simple move-
ment of the lever, and this may be ac-

complished without stopping the ma-
chine. The Becker-Brainard Milling

Machine Company, of Hyde Park, Mass.,

are the makers of this serviceable tool.

logue binder issued by this company.

Write direct to the company at Harvey.

III., which is a suburb of Chicago, and

ask for a copy of this catalogue if you

are interested.

Whiting Foundry Equipment Co., of

Harvey, 111., have recently issued their

Catalogue No. 45. It contains 162 pages,

and illustrates and describes electric

travelers and cranes of all types. It has

^Iso over one hundred illustrations of

recent crane installations in foundries,

machine shops, railway shops, power
houses, steel plants, etc., including, be-

sides electric travelers and hand power
cranes, numerous jib and bracket cranes,

pillar cranes, gantry cranes, transfer

cranes, electric transfer tables, special

derricks for railroad and marine service,

etc. The catalogue is printed in two

colors and has an attractive cover which

is designed to suit the sectional cata-

Accident at Salisbury.

The coroner's inquest into the cause

of the wreck of the Plymouth steJtmcr

express at Salisbury, England, on July

I, whereby 27 lives were lost, resulted in

a verdict that the derailment of the train

was due to the high speed at which it was

running, and which was contrary to the

company's orders. The jury allowed the

verdict to be recorded as one of accident-

al death, saying they considered that a

certain amount of blame attached to the

company as well as to the engine driver.

The Railway department of the Board of

Trade are conducting a searching in-

ouiry into the cause of this disaster and

their report to the government will au-

thoritatively place the blame where it

belongs.

Cunard Liner "Lusitania."

The launching of another 25-knot

Cunard steamship on the Clyde last

month, marks another step in mari-

ri iii e'cifgineering progress, which is be-

ing watched with keen interest. The
fact that the British Government enter-

ed into some kind of an agreement with

the Cunard Company, aiming at the im-

portance of maintaining British su-

premacy in respect of speed, gives the

appearance of the new ship something

of the importance of an international

character.

The new ship "Lusitania" is larger

than her sister ship the "Mauretania."'

being 785 ft. in length and 88 ft. in

breadth of beam, with a gross tonnage

of 32,500 tons. The engines are of the

turbine type, three in number, and are

supplied with steam from 25 cylindrical

boilers heated by 192 furnaces having a

heating surface of 160.000 sq. ft. The

horse power approaches 68.000. and the

designed speed is 25 knots.

METAL
PRESERVATIVE

PAINTS

AND PRIMER
for locomotives, boilers, stacks,

front-ends, gearing, frame-
work, metal roofs, etc.

Tell us your needs.

Metal preservative paints
have Ijeen our specialty for 22

years.

Paints for all conditions.

STANDARD PAINT CO.
Sole Maniiracdiirnv

100 William St, New York
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"WRIST OR GAUNTLET'

TRY THEM >

^ They are made for hard wear from the very best grade of chrome
tanned horsehide leather. Heat and water proof. No rivets nor inseams
to hurt the hands.

^ If your dealer does not carry "Sargents" we will sell you direct on
receipt of your size and St. 00

Write for free leatlier tnatch safe and descriptive booklet

DETROIT LEATHER SPECIALTY COMPANY. -.- Detroli. MicS.

TALMAGE SYSTEM
A MECHANICAL SYSTEM FOR LOCOMOTIVES

THAT OVERCOMES THE BAD EFFECTS FROM

THE USE OF UNDESIRABLE FEED WATERS

PATENTFD IN UNITFD STATES AND FOREIGN COUNTRIES

RUBRA BOILER OIL

TALMAGE BLOW OFF VALVES
USED IN CONNECTION

GUARANTEE

WE GUARANTEE TEN TIMES GREATER MILEAGE BETWEEN
BOILER WASHINGS AND TO REDUCE MOTIVE POWER EX-

PENSES SUFFICIENT TO .MAKE THE COST OF OUR SYSTEM

PERMISSABLE.

THE TALMAGE MANUFACTURING COMPANY
CLEVELAND, O., U. S. A.
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Bascule Bridges.

In what are called the middle ages

OJie must look for probably the first

example of the movable bridge. In

those days when the baron in his

stronghold, surrounded by his retainers

and his men-at-arms, was a power to be

reckoned with, often to be pla-

placed. It spanned the moat, and it was

hinged at the threshold' of the castle

entrance so that when lifted into a ver-

tical position it would completely cover

the doo.rway and cut off the castle from

all conmumication with the outer

world.

The castle drawbridge was therefore

of the doorway. They were

over pulleys, below which, and

the walls, the loose ends of the

hung, and to these ends heavy

of stone or iron were attached

purpose of balancing the weight

bridge, and of assisting those in

raise it as occasion required.

No. 9

carried

inside

chains

masses

for the

of the

side to

DOUBLE ROLLER LIFT BRIDGE ON THE CHICAGO TERMINAL TRANSFER RAILROAD.

cated by the king or to be reduced to

subjection by physical force. In times

like those the barons' castle was a

fortress and was built with the inten-

tion of being able to withstand a

siege. It was generally composed of

one or more massive stone towers

surrounded on all sides by a huge ditch

or moat, filled with water. At the

main doorway the drawbridge was

a part of the scheme of fortification

which was carried out in every detail

of the building. The bridge, hinged at

the castle end, rested on the far bank

of the moat, when open for traffic, as

we would say. To the outer end of the

bridge a pair of chains were attached

and these were carried up at an angle

and passed in through openings in the

castle walls about the height of the top

Sometimes two huge beams hung out

from the walls over the edges of the

bridge and from the beam ends, chains

were attached to the outer end of the

bridge. These beams rocked upon

pivots placed in the openings in the

walls, and the ends of the beams ex-

tended back inside the castle and were

counter-weighted, to assist in raising

the bridge. The old time castle draw-
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bridge spanning the moat, and built

for defensive purposes was neverthe-

less a bascule bridge within the ordi-

nary meaning of that word. Bascule

comes from a French word meaning to

swing, or a balance.

The modern bascule bridge, like its

medieval predecessor, is a balanced lift

ANCIENT FORM OF DRAWBRIDGE OVER CASTLE MOAT.

bridge, but the balancing conforms to

scientific principles, so that although

the counter-weight for a bridge re-

mains constant, the motion of the

bridge up or down gradually alters the

effect which the counter-weight pro-

duces. In the old castle drawbridge

the counter-weights exerted a pull on

the chains, somewhat less than what
was required to raise the bridge, so

that when it was down it would stay

down. The angle at which the chains

were carried up to the pulleys in the

wall altered the effective pull on the

bridge, and the projecting beam
arrangement was practically an ef-

fort to secure somewhat better bal-

ancing. In either case, as the bridge

began to rise and as more and more
of its w'eight came upon the hinge, the

effective pull of the counter-weights, at

first too. small, became too great, when
the bridge came to the vertical position,

and it is probable that the castle draw-

bridge began to rise very slowly and

ended by slamming up ag'ainst the door

sides. The fact that there was a

strong crossbarred frame of wood or

iron called the portcullis which hung
loosely like a window sash, in grooves

formed in the walls of the doorway,

renders it likely that castle men found

the drawbridge at times too slow of

motion. The portcullis being mucli

heavier than its counter-weights could

be quickly lowered in an emergency.

A good e.\ample of compensating

counter-balance is shown in our illus-

tration which is reproduced from a

photograph of the bridge on the

Greenwood Lake branch of the Erie

railroad where the line passes over the

Morris canal. This bridge is hinged

at one end and the wire cables

are carried up and pass over two
pulleys mounted on the top of two lofty

ste61 towers. The counter-weights are

two, heavy cast iron wheels each with

two external flanges. They are arrang-

ed with removable metal discs for ad-

justing their weights. To the centers of

these heavy wheels the drawbridge
chains are attached, so that as the

bridge is raised the counter-weights

roll slowly down the inclined way,
the double flanges on
the counterweight wheels
guiding them along rails

as they descend.

The upper edge of the

= girder upon which the

wheel-weights roll, is made
in the form of a compen-
sating - moment curve.
Without going further in-

to the geometrical proper-

ties of this curve, a glance

at our illustration will

make it apparent that when
tlie bridge is down and

in position for a train

to pass over the bridge, the coun-

ter-weights are hanging almost verti-

cally from the pulleys on top of the

towers and they are therefore exerting

their maximum pull on the cables when
the weight of the bridge is evenly di-

vided between the hinge and the abut-

ment on the far shore. As the bridge

rises the counter-weights travel along

the surface ;of the curve, and as they

proceed, the supporting edge of the

girder becomes more and more nearly

horizontal, and bears more and more of

the weight of the rolling wheels and so

as the counter-weights roll down along

its edge the pull on the bridge cables

is as constantly reduced as the rotation

of the bridge on its pivot, gradually

transfers its weight to the hinge.

The compensation is so steadily pro-

duced and the balancing oi the bridge

is so good that it can be raised and
lowered by hand power, and it cannot

come up too fast or fall to the horizon-

tal position. The bridge as a railway

structure is protected by derails and
signals, and forms a unique example of

the bascule type of bridge suitable for

the gap it spans. The lifting of the

bridge gives an absolutely unobstruct-

ed waterway.

Perhaps the most modern example
of the bascule bridge is that of the

roller lift type, a photograph of which
we have been able to reproduce as our

frontispiece. It shows the double roller

lift bridges over the Chicago river, built

for the Chicago Terminal Transfer

Railroad by the Pennsylvania Steel

Company, to whom we are indebted

for the photograph. This bridge con-

sists of two roller spans, and a station-

ery or island span in the center, the

whole being supported on seven piers,

five of which are in the center. Th?
bridge was desigtied and patented by
the Scherzer Rolling Lift Bridge Com-
pany. We are indebted to Mr. J. O.

Osgood, chief engineer of the C. R. R.

of N. J. for information concerning the

structure and for facilities in examin-

ing and photographing its parts.

ERIE LIFT BRIEGE, WITH COMPENSATING WEIGHT,

gradually diminishes the pull upon the

chains. When the bridge assumes the

vertical position, and when its weight

is almost entirely borne by the hinge,

the traveling counter-weight has ar-

rived at the most nearly level portion of

the curve and at this point practically

all its weight is carried by the girder,

and very little by the bridge cables.

The property of the curve is such that

When in position for traffic each of

the roller spans forms an ordinary

bridge girder supported at each end.

The rail joints at both ends are beveled

and the rails are spiked to the bridge

ties all along. Expansion and contrac-

tion are thus provided for without the

use of shifting or loose rail ends, and

the alignment of the track is not in any

way deranged by the movement of the
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bridge. There is a double track and
trains of the C. R. R. of N. J., the

Philadelphia & Reading and the Balti-

more & Ohio pass over it at high speed.

The operator's tower is in the center

mounted upon a strongly built and

braced steel tower and two 75 h.p.

gasolene engines made by Fairbanks

Morse & Company supply the power to

move the spans. Speaking of one of the

spans one may say that it ro.lls upon two
heavy solid horizontal steel girders

having wide flat tops. These girders

are ])rnvided with a number -f flat,

of a circle of 24 ft. 6 ins. radius, and
the pin-end of the rack is fastened in

line with the center from which this

arc is struck, so that in moving the

bridge, the rack is carried backwartl

in a horizontal line. The span is 120

ft. center to center of piers and the

weight of the counter-balance is about

521,000 lbs. on each side, or a total of

about 1,042,000 lbs. The bridge itself,

that is each girder, weighs in the

neighborhood of 798,000 lbs. and the

excess of counter-balance is neces-

sary as the weight on the heel of the

power and saving of time, become eas-

ily apparent.

The roller bridge on the Central

Railroad of New Jersey is protected

SKELETON SKETCH OF C. R. R. OF N. J. ROLLER LIFT BRIDGE SHOWING
POSITION OF FORMER SWING SPAN,

round and slightly conical studs bolt-

ed to the top of the girders, and as the

curved surface of the bridge end roll-

upon the girder, the studs engage with

corresponding depressions in the un-

derside of the rollers, like the teeth of

a rack in a gear wheel, and this has the

eflfect of preventing any creeping- ac-

tion of the girders as they are swung

up or down. The whole span is

counter-weighted by a number of

solid cast iron blocks, bolted

back to back to. a centerplate or

web and looking when in place like the

squares of a huge checker board. The
total weight for each span is about 521,-

000 lbs. and when the bridge is in posi-

tion for traffic the weights are about

level with the operator's tower, and

on top of the heel of the roller. The
tower has to take care of the pull

of the bridge when it is being raised

or lowered.

The movement of the bridge is ef-

fected by the operation of a suitable

train of gear wheels which terminates

in a large spur wheel, which engages

with the teeth of a rack. The rack is

secured to. a cross beam of the bridge.

or more correctly to the operating

strut, by means of a pin connection

which allows the bridge to roll up or

down, and adjusts itself for any move-
ment of the beam to which it is at-

tached. The rack is stiffened by four

heavy girders of channel section and

a strap with a pair of rollers

on top, keeps the rack and spur

wheel in constant and uniform contact.

The heel of the bridge girder is the arc

bridge acts upon the short arm of the

lever while the weight of the bridge

nets on the long arm. The movement
up and down is thus secured with a

comparatively small expenditure of

power. When, to this is added the fact

that the roller type of bridge when
fully raised affords a completely un-

obstructed channel for the passage of

COMPENSATING WEIGHTS ON ERIE
LIFT BRIDGE.

in the most approved style. A com-
plete electro-pneumatic interlocking

plant is in operation, the signal tower

being on one side and below the bridge

operating tower.

The approach of a train becomes
known in the signal tower by the

change of color of a small disc in an

indicator box, and this takes place

when the approaching train is two
blocks away. If the home signals show
clear the train can come on at high

speed and cross the bridge without dan-

ger. If the route is set for railway traffic

and it becomes necessary to open one

TR.AIN PASSING THROUGH ROLLER BRIDGE. C R. R. OF N. .1.

ships no matter how high their masts

may be, and that for perhaps 8o per

cent, of the water traffic, the bridge

need only be raised a short distance, its

advantages in point of economy of

or both of the spans for a ship, the sig-

nal man is compelled by the interlock-

ing mechanism to perform the neces-

sary acts in a certain definite order, the

sequence of wdiich he is powerless to
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vary and tlif iiuiication given by the

signals never can be a wrong one.

There are two navigation semaphore
signals on top of engine house that

indicate to. approaching boats which

leave of draw will be raised when con-

ditions of train traffic permit. In other

words, these signals do not give boats

the right to proceed, but indicate for

which channel boats must arrange their

course.

To let a ship through the channel,

the signal man's first operation is to

set at danger the home signals which
protect the bridge, and the distant sig-

nals belonging to. these homes at once

give the caution indication. All these

signals must act in this way before it

is possible for him to make the next

move. He then opens the derails and

next unlocks the rails on the bridge

from those on shore, and this is fol-

lowed by the act o.f releasing the

hooks which hold the bridge girders

locked tn the abutment?. The final act

; ULLEK BRILGL WITH UXE SP.\.\ FULLY
R-MSED, SHOWING POSITION OF

COUNTERWEIGHTS.

is to unlock the lever in the engine

room which controls the lifting

mechanism and to signal the man in

charge to lift the bridge. Not only is

this precise sequence of events obliga-

tory, but the completion of each act is

necessary before the next can be per-

formed. This does not mean that the

simple throwing of a lever is sufficient

lo constitute the finished act. Lever
movement must in each case be suc-

ceeded by the actual alteration of the

signal, or the movement of the bolt or

whatever it may be; but in all cases

the successful performance of the

necessary and vital mechanical act is

what unlocks the mechanism for the

next movement. The absolute de-

pendence of effect upon cause is no-

where better exemplified than in a

modern interlocking signal installa-

tion. In order to resume railroad traffic

after the bridge is again down in place

the reverse order of acts, beginning

with the locking up of the gear-lever in

the engine room, and ending with the

clearing of the home signals and the

consequent dropping of the distant

blades, must be observed, and no other

combination or sequence of events will

produce the desired result.

Tlie signals, derails, as well as bridge

and rail locks are operated by com-
pressed air, drawn from the pipe which
supplies all the pneumatic signals

along the road between Jersey City

and Bound Brook. At the bridge, how-
ever, the pipe line dips under the wa-
ter and comes up on the "island" where
the interlocking tower is placed. The
engine room is supplied with an auxili-

ary air compresso,r, which is used in

starting the bridge hoisting engines.

In case of accident to the signal air

pipe line anywhere away from the

bridge, the signals and locking mechan-
ism may still be operated by taking air

from the au.xiliary compressor on the

bridge.

Each roller span is provided on each

efficiency of operation are here linked

with the highest degree of safety, and

as the trains rush o.ver the bridge or as

the ships pa^is through between the

INTERIOR VIEW. BRIDGE TARTLY
RAISED.

uplifted girders, each waiting, when
occasion demands, with intelligent un-

derstanding for the other; one sees

behind it all the triumph of the in-

tellect and the reward of skill. Man is

at his best when he works with brain

and hand.

Value of Friction Draw Gear.

In addressing the Central Railway

Club a short time ago, Mr. W. O.

Thompson gave them this as an ex-

ample: Take a loaded car weighing 90.-

PRINCIPLE OF THE ROLLER LIFT BRIDGE. THE MAN ON THE FLOOR SUPPLIES
THE POWER ANDiTHE BOY ON THE CHAIR REPRESENTS THE ROLLER SPAN.

side, and near the shore ends with a re-

volving light which shows red, up and
down stream, for all angles of lift

short of the full opening. When the

bridge is open as far as it can go, a

green light shines out over the water.

The red light not only indicates that

the bridge is open a certain dis-

tance, but it gives the head room for

the time being', so that those on board
ship may govern themselves accord-

ingly.

The whole system has been carefully

devised for the purpose of eliminating

all uncertainty and the chances of hu-

man failure or neglect. Economy and

000 lbs., moving at the rate of 4 miles

per hour stopped by a standing car of

equal weight, brakes not set. The energy

of a moving body is equal to half its

mass multiplied by the square of the ve-

locity. In this case it amounts to about

48,000 ft. -lbs. This is the energy to be

dissipated, and it is equal to a ton weight

falling 24 ft.

The cushion value of a draw spring

is about one-half its total capacity into

its movement, which, for a 19,000 lb.

spring is 1,583 ft.-lbs. We have one

spring on each car, giving a total in the

two gears of 3,166 ft.-lbs. of cushion re-

sistance. The springs act to move the
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standing car and stop the moving one

and the energy stored in the compress-

ed spring acting to, stop the moving car

amounts to 3,166 lbs., gives a total of

6,332 ft.-lbs., or about one-eighth of the

amount required. The other seven-

eighths is delivered in the form of a

severe shock, which does damage to

It was difficult to make satisfactory

comparison on the data afforded by a

few trips, but yard teats made on the

Fame trains demonstrated the value of

the increased resistance obtained with

the friction gear. The trains equipped

with the spring gears were broken in

two repeatedly, under conditions that

DOWN STREAM VIEW OF ROLLER LIFT BRIDGE OVER NEWARK DAY, N. J.

both cars, shifts the load and subjects

the structur-? of the car to enormous

stresses.

Mr. Thompson elucidates his figures

in another example where an empty car,

35,000 lbs., moving at the rate of 7

miles an hour, is brought to rest by

what may be called a collision with an

empty standing car of equal weight with

brakes not set. This car if suddenly re-

tarded, would have energy equal to 57,-

283 ft.-lbs. The spring gear is supposed

to have 40,000 lbs. capacity. The ab-

sorbing value of this gear used in this

way is about 38.000 lbs. This amount is

multiplied by 2, for the two gears,

multiplied by 2 ins. for the movement,

divided by 2 to get the mean effective

resistance and divided by 12 to obtain

foot-pounds and multiplied by 2, because

the standing car can move away from

the blow during compression of the

spring, this equals 12.666 ft.-lbs. of ef-

fective resistance. This is about one-

quarter of the amount required and

the shock not taken up by the draw

gear is very effective in its destructive

action and is felt in every fiber of the

car from roof to trucks.

Suppose the car was equipped with

60,000 lb. gears, they would only be a

little better off. Such a gear would

have cushioned 20,000 lbs. out of the

57,280 to be dissipated. Dealing with

friction draw gear the speaker referred

to some tests made on the Lake Shore &
Michigan Southern. The chief object of

the tests was to ascertain the magnitude

of the strains caused in ordinary service.

During the tests some experimental

trips were made with solid trains of

steel cars loaded with coal and equip-

ped with twin spring draw gear and an

equal number of trips were made with

cars equipped with friction draw gear.

_ resulted in no damage whatever to llic

ears equipped with friction gear.

One fact developed in these tests was

that the most ordinary movement in

coupling up engines and' cars, even if

performed with care, resulted in heavy

buffing shocks. An engine coupling to

its train causes stresses ranging from

65,000 to over 142,000 lbs. A switch en-

gine coupling on to the dynamometer
car, standing alone, gave a stress of 103.-

il is believed that the tensile .^trains in

draw gears will frequently reach, even
with careful handling, 50,000 lbs.; with

ordinary handling, 80,000 lbs,; with de-

cidedly rough handiing, 100,000 lbs.,

while buffing strains can be placed be-

tween 100 and 300,000 lbs. In extreme
cases the buffing strains will go con-

siderably above the last named figure.

Concluding Mr. Thompson said, ulti-

mate strength is a mere matter of mtlal

and money and a low capacity gear can

be so constructed that it will not break

of itself, but the car must in some way
dissipate the energy not transformed by
the gear, and the result is in the end, a

taiiure of the car structure. The ap-

proved friction gears seem to be tlic

best form possible to take and transmit

the strains put upon them, and they de-

liver the stresses to the car in a me-
chanical manner. They meet fairly all

the requirements called for, especially

i.hose most important of all points—high

cushion capacity, low recoil, high ulti-

mate strength, lov.' cost and standard

dimensions. If more is wanted we must
spend more money and have more
room.

Never before in the history of the

London & Southwestern Railway have

so many passengers traveled to Royal

Ascot by the company's special trains.

Such a tremendous demand was there

"11 the rolling stock that the London
& Southwestern Railway actually had to

EXAMPLE OF SWING BRIDGE SHOW
BRIDGE MUST OPEN FU

073 lbs. When a string of loads was be-

hind this car the buffing shock amounted
to 199,482 lbs. It was found that thirty

loaded cars moving six and a half miles

an hour coupling to ten loads with

brakes set, gave a shock of 376,492 lbs.

From the general results of the tests.

ING TURNTABLE AND CENTER PIER.
LLY FOR EVERY VESSEL

borrow railway carriages from the Great

Western Railway, the Great Central

Railway, the London & Northwestern

Railway, the Southeastern & Chatham
Railway, the London. Brighton & South

Coast Railway, the Great Northern Rail-

wav and the Midland Rv.—N. Y. Globe.
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Concentration of Power.

The gas engine has lent itself with

extraordinary utility for concentrating

great power in small space to propel

with amazing speed light vehicles, but

when immense power is required to

propel huge vessels the steam engine

still holds its own. The world is abo.ut

to see the greatest aggregation of

power ever concentrated upon the driv-

ing of one vessel. This is in the mon-
ster Cimard steamer ''Lusitania,"

launched last month from the ship-

building yards of Messrs. John Brown
& Co. on the river Clyde. Glasgow,

Scotland. It is the largest ship in the

world.

The "Lusitania" is 790 feet long, a

size difficult to grasp, but it is as long

as a train of twelve Pullman palace

cars, and the depth is 60 feet 6 inches,

equal to the height of an ordinary

sleeper stood on end. The power is

provided by six turbines, four for

working ahead, and two for backing.

Those for driving the vessel forward

are capable of developing between 70,-

000 and 80,000 indicated horse power.

There are 192 furnaces for generating

the immense volume of steam required.

If one hundred of our most powerful

locomotives were coupled to a full

train, they would not develop more
power than the engines of this mon-
ster ship.

When the engines of this vessel are

working at their maximum power, it

produced by about 1.25 pounds of

coal.

The delay i* making transatlantic

trading a success for steamboats did

not arise for want of effort or agitation

in its favor. In 1819, the American

steamer "Savannah" made a voyage

from Savannah, Ga., to St. Petersburg

t^ ARMORED RAILROAD TRAIN.

via Great Britain; but sails did more of

the propulsion than steam. Other long

voyages were made by steam ships

with sails doing a large share of the-

driving.

It was not till 1838 that really steam

propelled steamers successfully cross-

ed the Atlantic. In that year the

"Sirius," a ship of 700 tons and of

250 horse power, and the "Great West-
ern," of 1,340 tons and 450 horse power
both crossed the Atlantic at the same
time. The "Sirius" steamed from

"Cork, Ireland, April 4 1838, and the

ARRANGEMENT OF WALSCHAERTS VALVE GEAR, G. N. RY.

will require about 50 tons of coal an

hour to keep up steam.

This latest triumph of the ship

builders' art is the consummation of

progress that moved slowly until with-

in the last twenty years. Long after

steamers were working on the Ameri-

can lakes and great rivers, the engi-

neering world doubted the practicabil-

ity of a vessel steaming across the At-

lantic. Before 1840, it required about

7 or 8 pounds of coal per horse pow^r
per hour for the best marine engines,

while now the same unit of power is

"Great Western" from Bristol, April 8.

Both vessels reached New York har-

bor on the same day.

It was a small beginning, but it has

brought forth great achievements.

Good Record.

The Pittsburgh & Lake Erie has met

the record of the Michigan Central by

showing that it has not killed a passen-

ger in 28 years, and that it has a greater

density of traffic.—N. Y. Commercial.

Mechanical Fallacy.

The persevering inventor who labors

persistently to make railroad officers

take stock in a mechanical fallacy is not

confined to America, although his name
is legion here, as most railroad men
can testify. Some time ago there was

an inventor in France who believed that

train resistance could be greatly re-

duced by increasing the size of wheels,

and he labored for years to convince

railway officials that his theories were

correct. Being a man of means, he had

a locomotive and train of cars built em-

bodying his ideas. The locomotive had

three pairs of coupled wheels 8 ft. zYz

ins. in diameter, cylinders 19x28 ins., and

the engine in working order weighed

45 tons. The cars were carried by four

wheels of the same diameter as the lo-

comotive drivers, the total rigid wheel

base of each being 15 ft. The great

height of axles and wheels necessitated

a peculiar construction of car, and he

arranged the seats in two stories. There

were lower compartments at the ends

and between the wheels and an upper

compartment reached by outer stair-

cases. It took some courage to ride on

this train at high speeds. Independently

of the danger arising from the high

center of gravity, combined with the

long, rigid wheel base, the inventor evi-

dently mistook the nature of the ob-

stacles to high speed, among which axle

friction cannot be reckoned. The pow-

er required to overcome this increases

in the simple ratio of the speed, while

the air and other resistances increase

as the square or cube of the velocity.

Although the power required increases,

the work consumed in axle friction does

not; for a given distance, the axle

makes the same number of revolutions

whether the train moves slowly or

quickly, and if the steam is as economic-

ally got up and used in one case as the

other, the portion of the cost falling

upon the axle friction is the same in

both cases. If there were no other re-

sistances, high speeds would be more

economical than low ones, as the plant

would be better utilized; but, practically,

the reverse is the case.

Underestimating Locomotives.

Many mechanical engineers of spotless

reputation and known to possess consid-

erable professional ability, sometimes dis-

play lamentable ignorance of the work

done by locomotive engines, and at what

expenditure of steam the work is per-

formed. The tendency of late years has

run so strongly towards subdividing en-

gineering into specialties, that being

ignorant of any branch of the profession

entails no discredit; but when an engi-

neer uses his professional standing as an

assurance and guarantee that he is a

reliable authority, and under that pre-

tense gives opinions on matters he
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knows nothing about, he is guilty of a

most reprehensible act.

The engineering world, interested in

giving opinions about the locomotive,

and the financial world, liable to invest

in schemes for the improvement of the

engine, ought to know that a well-built,

properly managed locomotive is a more
economical steam user than many ordi-

nary stationary engines, and that high-

class automatic or condensing engines

display a very small margin of economy
over a good locomotive. An engine

of this kind running a passenger train

that can be handled easily does the work
on an expenditure of about 20 lbs. of

steam per horse power per hour. The
ordinary freight engine will use double

or treble that amount of steam for the

simple reason that freight locomotives

are habitually overloaded and must let

the steam follow the piston so far at

full pressure that the terminal pressure

is necessarily very high. Passenger lo-

on a trunnion, whose bearing is bolted to

the guide yoke. The trunnion has an arm
at its outer end, and to this arm the

eccentric rod is coupled. The combina-
tion lever is placed inside the guides.

The radius rod is therefore extended

back of the link in order to meet the lift-

ing hanger, by means of which the link

block is raised or lowered in the link.

The driving wheels of this engine are

69 ins. in diameter and with 210 lbs.

boiler pressure, the calculated tractive

effort is about 37,550 lbs. and the factor

of adhesion is 4.06. All the wheels are

flanged and the overhung spring prin-

ciple is carried out for the driving

wheels. The engine truck and the front

pair of drivers are of course equalized

together, and the main and rear drivers

are equalized together and with the

trailing truck. The location of the

headlight is peculiar, the bracket being

bolted to the smoke-box door. The in-

jectors are placed on the back head and

heating surface of i to 65. The tubes

are 301 in number, having an outsido

diameter of 2V4 ins. and each is 18 ft.

(> ins. long. The tube heating sur-

face is 3,265 sq. ft., leaving 206 sq. ft

in the fire box. The staying of the

Belpaire fire box is of course by 1 in.

direct bolts. There are two rows of

sling stays at the front end of the fire

box adjacent to the tube sheet.

The tender is made with a steel

frame and is carried on two archbar

trucks. The tank has a water bottom
and altogether holds 8,000 U. S. gal-

lons of water. The fuel space is pro-

vided with a bulkhead front and bacic,

and the coping is curved inward over

the coal space in order to prevent any
of the fuel falling off. The engine

itself in working order weighs 209,000

lbs. and with the tender the combined

weight amounts to about 360,000 lbs.

Some of the principal dimensions are

subjoined for reference:

FAST FREIGHT 2-6 2 FOR THE GREAT NORTHERN RAILWAY LINE.
G. H Emerson. Supt. of Motive Power. Baldwin Locomotive Works, Builders.

comotives with which it is hard to

make running time and which have to be

forced rapidly into speed after frequent

stoppages, will use nearly as much steam

per horse power as the freight engine.

The fact that a locomotive is using twice

the steam which ought to be required

in order to do the work, is really no

reflection upon the engine, but general-

ly is the fault of overloading, a condi-

tion that will deprive any class of steam

engines of an economical record.

2-6-2 Type for the Great Northern.

Fifty Prairie or 2-6-2 type locomo-
tives, designed for freight service, have

recently been built by the Baldwin Lo-
comotive Works for the Great Northern
Railway. The cylinders are single ex-

pansion, 22x30 ins. with balanced slide

valves, and the valve motion is of the

Walschaerts type. The link is carried

feed through external pipes, the check
valves being placed right and left, and
about in the center of the first course.

The reach rod has a joint in it over the

space between the main and rear drivers

and it is here carried on a supporting

arm and bracket.

The boiler has a wide fire box of the

Belpaire type, with sloping throat and a

straight back head. The longitudinal

seams of the boiler barrel are located

on the top center line and are welded
at each end, the Vauclain diamond welt

strip being used in each case. The roof

sheet and the fire box casing sheets are

made of three separate plates with a

14-in. flat, lap seam, in which are screw-

ed the ends of the cross braces above
the crown sheet. The fire box is 116^
ins. long by 66% ins. wide, which
gives a grate area of 53.4 sq. ft. The
total heating surface is 3,471 sq. ft

,

which gives a ratio of grate area to

Boiler—Type, Belpaire; diameter. 72 ins.; thick-

ness of sheets, ^ and 21/35 ins.; working
pressure, 210 lbs.; fuel, soft coal; staying,

vertical.

Fire Box—Material, steel; length, 116M ins.;

width, 66J4 ins.; depth, front, 72 ins,; back,

64 ins.; thickness of sheets, sides, H in.;

back, }i in.; crown, J^ in.; tube, 'A in.;

water space, front, 5 ins.; sides, 5 ins.; back,

5 ins.

Tubes—Materia], steel, wire gauge No. 11.

Driving Wheels—Journals, 9^x12 ins.

Engine Truck Wheels—Front, diameter, 36 ins.;

journals. 6x12 ins. ; back, diameter, 45 ins.

;

journals, 8x12 ins.

Wheel Base—Driving, 13 ft.; total engine, 30 ft.

9 ins.; total engine and tender, 63 ft. 8 ins.

\\'eight—On driving wheels, estimated, 131,000

lbs.; on truck, front, 2l,ooo lbs.; on truck,

back, 37.000 lbs.

Tender—Wheels, 36 ins.; journals, s54xio ins.

Service—Freight.

The Emperor William in his automo-
bile has raced with and beaten the Kiel

express. He went 75 miles in 99 min-
utes.—World Wide.
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Crank Axles.

The crank axle, like the compound
locomotive, was in use in Europe long

before it was adopted in this country,

and for a time American railroad men
verj' much doubted the reliability of

crank axle. A form of axle having a

Z-shaped central portion was used for

the crank axle the New York Central

engine, built by the American Loco-
motive works, and shown at the St.

Louis exhibition. The axle weighed

3,200 lbs. and was made at the Krupp
works in Germany. This consisted of

7 pieces and was a built up axle.

A crank axle designed by Mr.

Worsdell, locomotive superintendent

of the North-Eastern Railway, has

been taken as a basis of design for

a number of engines in this coun-

try. The Worsdell type of axle was

forged solid and had two discs, one on

each side o.f the cranks, or four discs

in all. These discs were for the pur-

pose of counterbalancing. It was a

Z-shaped axle, and the design derived

outside crank pins being balanced in

the wheels, which much reduces the

weights applied to the drivers.

The axle shown in our illustration is

used in the Baldwin engine built for

the Union Pacific and which was illus-

trated and described in the August
issue of Railway and Locomotive En-
gineering, page 387. This is a built up
axle made of 7 parts and having two.

circular balancing discs, which unite

the axle ends and the crank pins. The
central web is of approximately rec-

tangular section and is a separate

piece. The axle has the advantage of

beams upon the Tropic of Cancer, but

hedidnotwish to have words like those

even in his thoughts when the fishing

was good and swimming had been extra

doubly prohibited, and must, therefore,

be enjoyed in moderation.

He did not take in all the teacher told

the class about things in general and

why everything happened, but he had

taken great interest in observing that the

ends of the rails which his father and

"the men" worked with had round-

end oblong holes for the joint bolts.

When the teacher asked him in school

for his official explanation of why the

CRANK AXLE OF UNION PACIFIC 4-4-2 ENGINE. IT IS MADE IN SEVEN PIECES.

from it was also a solid forging, but

omitted the two inner discs, and sub-

stituted a rectangular bar for the

connection between the cranks. This

style of crank axle can be used with

advantage where the central portion of

the axle does not carry the eccentrics.

A crank axle designed by Mr. Wm.
Drummond, of the London and

South-Western railway, consists of

a modification of the discs, of

which, like the Worsdell axle there are

four, in which the discs are flattened to

something of a triangular shape with

the smaller ends containing the crank

pins, and the heavier outer portions

acting as counterbalances. This axle

is made of 9 parts and is of the built-

up type.

The advantages of the built up type

of crank axle are that the revolving

and reciprocating parts can all be bal-

anced in the axles, the side rods and

being balanced close to the planes in

which the disturbance caused by the

reciprocating parts acts, and so re-

lieves the wheels of these stresses.

The crank axle has given every sat-

isfaction since its adoption in this

country, and is now a recognized fea-

ture o.f many of our modern types of

compound engines. The central heavy

web of cast steel used on the Union
Pacific, 4-4-2 engine to which we have

referred is of course only possible

where the crank axle does not carry

eccentrics.

Explanatory.

He was a section foreman's son and he

had been forced to go to school when

he had expressed his desire to be allowed

to daily watch "the men" tamp the ties.

In due course at school he heard about

what happens when the sun reaches the

summer solstice and pours its warm

days were longer in summer than they

were in winter he forgot all about the

solstice and the tropic and launched a

theory of his own which, like all prop-

erly constructed hypotheses, accounts

for all the facts and iscontrary to none.

He said: "When the summer comes and

the sun shines hard all the time, the days

get good and hot and expand, and that

makes them long."

Plans for the James Watt Memorial
Building at Greenock, Scotland, have

been completed- The memorial will

be a two-story building of dressed stone,

designed in accordance with the domes-
tic architecture of Watt's time, and will

be on the site of Watt's cottage. A
bronze statue of Watt will stand at the

front corner. It is said that the building

will cost about £7,000 and will have

class roorris for instruction in navigation

and marin\ engineering.
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General Correspondence.
Hollow Staybolts.

Editor:

In tlie report on flexible staybolts,

read at the Master Mechanics' Con-

ventioji at Atlantic City, there were a

few references to Hollow Staybolts

which I think merit some attention.

This report covered a single type of

bolt, evidence had been sought on that

type alone, and any reference to other

types on which evidence had not been

obtained was certainly irrelevant, un-

fair and uncalled for. Any erroneous

or malicious statement is against the

public interest, permit me therefore in

justice to the makers of the HoUo.w
Staybolts and the railroads of this

country, to call attention to some of

the statements of the writer of the

report, and compare them with the cold

facts of actual experience, and the

record of actual service.

He says, "As the use of the tell-tak-

hole is a disputed practice, its action

not being accepted as positive, and as

it adds to the expense of application

and maintenance, it is not to be recom-
mended." I agree with the writer only

in that statement, and let me say that

while waiting for a train at Sunbury,

Pa., I went into the shops there and
was shown about a dozen bolts which
had been taken out of an engine a few
days before, they were broken and
steam had failed to indicate failure, be-

cause the tell-tale holes were filled in

part, with dirt, so hard that it felt like

metal when I tried the holes. I have

seen many other cases like .this in dif-

ferent parts of the country, but I have

never seen a Hollow Staybolt which

was closed by dirt or sediment.

He speaks of the claims made for

Hollow Staybolts, viz. : Better combus-
tion, and absolute indication of failure

of the stay, and casts them aside with

the remark that these claims are "not

proven." The writer of the report cer-

tainly shows unexpected hardihood,

and simply thrusts his "not proven"

against both facts in science and the

cold stern facts of actual service, not

service o.f a few years, but the service

of from ten to. twenty-five years. It

would seem that his "not proven" will

be jolted.

Quite recently the fire box of a

switching engine on the Lake Shore &
Michigan Southern Railway was re-

moved. It was built in Schenectady,

in 1892, Mr. Fred Lippert examined
the Hollow bolts with which it Was
stayed, and "found the holes in all the

bolts free from sediment, scale or

dirt"— 14 years' proof tliat the Hollow
Ixdts were absolutely reliable detectors.

This engine carried 150 lbs. pressure.

Every student of combustion knows
that it is desirable to admit air in well

distributed quantities among the gases.

When we do this the gas is burned,

when we do not do so the gas be-

comes black smoke and heat is lost.

Before the Hollow Staybolts becam-i

a "fait accompli," about eighteen years

ago, there had been installations of hol-

low material for the purpose of Detter-

ing combustion. I have seen within a

year some of the old engines that re-

cliange until IQ05, when a new fire

box was installed; the Texas & Pa-

cific Railway has been saving money
in bettered combustion by air through

Hollow Staybolts for over ten years;

the International & Great Northern

Railway has been saving money in bet-

tered combustion by air through Hol-
low Staybolts since 1892; the Canadian
Pacific Railway and other railways,

East, West, North and South, and in

foreign countries, have had experience.',

which refute the "not proven" of the

writer of the report.

And now, as ail other bolts are solid

lc.m,i>.»yi,rtbesun.etM.,M/nu..i FIRST OREGON LOCOMOTIVE.
Locomotive presented to the State of Oregon by David Hewes of San Francisco, who is represented as standing

beside it. The engine is a souvenir of the early commerce developed by the

Oregon Steamship Navigation Company.

ceived those installations to better

combustion, they have been in service

since, on The Southern Railway, Eng-
ine 1884, built in 1881 with Hollow
Staybolts on each side of the fire box.

The Boston & Maine Railway, two eng-

ines in 1883 and one in 1888 with Hol-
low Staybolts on each side of the fire

box. The Pittsburgh, Shawmut &
Northern Railway, four engines built

in 1890, stayed with Falls Hollow Stay-

bolt Iron and in service since; the

Long Island Railway, ten engines stay-

ed, over 10 years ago with Hollow
Staybolt Iron, in service since, without

and he does not approve of the tell-

tale hole (nor do I) where, except in

the Hollow Staybolt, can he get a bolt

of any description that will "abso-

lutely indicate failure," and what bolt,

save the Hollow Staybolt, can be util-

ized to better combustion? The man
who tears down a useful article should

have something better to take its place,

if not he is an enemy to progress. The
writer of that report has found nothing

better to take the place of the Hollow
Staybolt. A studious reading of his

own report will show that as an alter-

native deduction, and his evidence
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otherwise, proves his conclusions in-

consistent and erroneous.

I saw in the testing room of one of

the large railways in the South, sam-

ples of broken solid staybolts, which

had been coated with impurities from

the water, preventing the conduction

of the heat from the bolt to the water.

FIG. 5 SPRING ARRANGEMENT OF '

WHEEL TENDERS.
(See page 36S, August issue.)

The ends of the bolts when coated

had commenced to burn, and the

burning had continued along the line

of the fibers until the steam pressure

between the inner and outer sheets

pressed the inner sheet out over the

bolt heads. The bolts for about

half their length were reduced in di-

ameter, the threads were gone, and

the diameter was smallest just in-

side the inner sheet; a part of the

coating had dropped oflf the other half

of the bolt, allowing the water to get

to it, and that half of the bolt with

its threads was uninjured. Those were

dangerous conditions which the w^riter

of that report would promote, and

which could not have occurred if the

Hollow Staybolt had been in use, ow-

ing to the passage of air through

them.

The outlay by railways for weekly

or monthly tests with a hammer to

discover by sound the broken stay-

bolts is large—and an uncertain costly

way by which to discover breakages.

Tell-tale holes add more to the cost

of examination. The drilling of tell-

tale holes in the ends is a disputed

good, in my opinion a substantial

evil, whereas there is a warning at

either end of every Hollow Staybolt

in the fire box to report breakages

when breakages occur, without the

touch of a hammer or the cost of a

cent, and without risk of a lawsuit,

such as related in the following:

"We had an explosion."—"What, I

said, was the cause?"—"Oh, the wit-

nesses swore the examination was im-

perfect." — "What examination?" —
"An examination of the Staybolts."

—

"Was the explosion caused by brok-

en Staybolts?" — "Yes." — "And what

was the result of the suit?" — "Oh.

there was a verdict against us for

$10,000." — "And what was the brand

of iron in the Staybolts?" — "It

was the iron." — "What an

awful price

iron."

In contrast to that experience, I

was in conversation, at the Conven-

tion, with a Superintendent of Mo-

tive Power, having 350 to 400 locomo-

tives, a constant user of Hollow Stay-

bolts for over ten years. He said he

had no anxieties about breaking stay-

bolts, for when they break they made

the breakage known. No examina-

tions are necessary, for

the holes are always open,

and exultantly he said he

was able to keep 97 per

cent, of his engines in

service. His savings in

respect to examinations

alone amount to $25.00 to

$35.00 a day. That man
had no fear of having $10,-

000 to pay for damages

by reason of explosions,

had no grief to trouble his

thoughts about a widow and father-

less children with their bread winner

sacrificed to "imperfect examinations."

He did not depend on fallible man,

he depended on the hole through the

center of the bolt.

John Livingstone.

changed or the motion is changed, it

brings the eccentrics into the quarters

of the circle near the crank. If, how-

ever, both the valve and the motion

are changed then, on the principle

that "two negatives make a positive,"

the eccentrics remain as they were in

the further quarters from the crank.

Your memory help is all right and

somewhat amused me when I saw it.

Reader.

Buffalo, N. Y.

NORRIS" SIX-1

He

Montreal, Que.

Editor :

Your
ground is

wear of

Wear of Eccentrics.

Pottsville correspondent's

is well taken in regard to the

eccentrics at the thinnest

part. The writer's experience in tru-

ing up worn eccentrics, was to put in

centers and get the original throw,

then strike a circle to set them by in

the lathe, and I always had to. turn ofT

the belly of the eccentric to get them

round and I have turned lots of them.

If we set an eccentric in the lathe for

the purpose of truing up the wearing

surface and spot it around to get it

true and regardless of the original

throw, the chances are that the throw

has been increased when the job is

done; and it is barely possible that

where this way of truing up eccentrics

if followed, will be found the cause of

trouble in getting engines square. Do
I hear some one say that a foreman

who knows his business would not do

work that way? Yes, but there are lo.ts

of machine foremen who don't know.

W. DE Sanno.

Los Angeles, Cal.

Position of Eccentrics.

Editor:

After reading your article "Wise

Eyes are Odd," in the August issue I

have been thinking it over and in my
opinion the easiest way to memorize

the positions of the eccentrics is to

start with the English system, outside

admission and direct motion, in which

I said, to pay for"
.'.

.
'.

. . both eccentrics are in the quarter cir-

cles farthest from the crank.

Now if either the admission is

Flue Setting Method

Editor:

With the advent of thick fluesheets

in locomotive fire boxes. I would

counterbore the fluesheet 5^ of an inch

larger than the diameter of the flue

and oJie-eighth of an inch in depth in

a half-inch fluesheet. If the fluesheet

was over % an inch in thickness one

might go a trifle deeper. This will

protect the beading from the clinker

and cinders which are continually

showering against the fluesheet and

beading, cutting, raising and destroy-

ing it. It will also keep a more uni-

form heat on the beading, as the flame

that strikes the fluesheet under the

present system has to double back

over the beading before entering the

flue. The clinker and cinders also

get under the beading whenever

the beading begins to leave the

sheet. By setting

the beading in a

counterbore a 1 1

this is avoided

and the heat is

more uniform, es-

pecially in the ex-

tremes, that is

when an engine is

working hard and

when the firedoor

is open to supplj'

fuel.

I think theflame;

will also e.xiend a

little further into

the flue, as it will

enter in a solid

body. Neither the

flame nor the cold

drafts will run around the recess as they

would around the exposed beading. To

set flues in this way a few things have to

be observed: the projecting end of the

flue has to be the exact length, so that

it will not quite touch the side of the

counterbore when finished. If it did

touch it would crowd the flue away

from the fluehole and destroy the ef-

ficiency of the expander. The outer

tip of the beading tool must be thin

enough so as not to come in contact

with the counterbore, or that will

crowd the flue away from the flue hole.

I would say to those who may try it

that they ought to take a piece of an

PROPOSED FLUE
SETTING.



September, 1906. RAILWAY AND LOCOMOTIVE ENGINEERING 409

old flueslicet, first countcrbore a few

holes in that, and set a few short flue

ends in it, so as to get the proper

length of projection of flue and get

bending tools right. I would also sug-

gest that a little extra care be taken

on the first set or two, until the flue-

setters get acqwaintcd with the work.

I have never tried this system nor did

I ever hear o.( anyone who had. The
idea is original with me, but I think it

will soon become general practice, if

it turns out as well as I think it will,

and I can see no reason why it should

not. There is no patent on it, anyone

is at liberty to use it. What is your

opinion, and how do your readers view

this suggestion? Wm. Smith.

Oak Park, III.

Change Gears for Screw Cutting.

Editor:

The selection of change gears for

cutting screws on lathes does not ap-

pear to be well understood by most

mechanics, and although there, are

many lathe men who can select simple

gears, there are comparatively few

who can select compound gears, un-

TURNED OYER.

less of very simple combination.

Again, on some occasions it is found

that the simplest combinations cannot

be used on account of interference of

a stud or other projection, or the

swinging gear carrier will not move
far enough without striking, or an es-

sential gear may be broken; and an-

other combination must be sought

for; and the question then arises as to

how many sets of gears or combina-

tions can be found in the set provided

which will cut tfce pitch of the thread

required, so that each set may be

tried to fulfil the particular conditions.

It may be that the particular thread to

be cut is a very odd one, so that it is

doubtful whether there is any set of

gears that will cut it. and some times

hours are wasted in the effort to find

such a set.

The object of this paper is to en-

deavor to reduce the subject to its

simplest form, so that it may be use-

ful to the average lathe hand.

The subject can be divided into two

clear and distinct operations, as fol-

lows: (i) to find the ratio of the

screw required to the lead screw, (2)

to find gears to suit that ratio. In the

first place it is necessary that the

number of threads per inch shall be

discarded and the pitch always used

thus: 3 threads per inch is '/3-in. pitch,

16 threads per in. is A-in, pitch, and
11'/^ threads per in. is j/ij'/,ot j'a-in. pitch

and so on. Decimal pitches are treat-

ed as fractions, thus .27 pitch is ,V„, and

035 isi?,?,,,. Similarly the lead screw

may be '/4-in. pitch (4 threads), or '/2-

in. pitch (2 threads), e'c. Then the ra-

tio required is the ratio of the screw

to be cut to the lead screw, and it is

found by dividing the pitch to be

cut by the lead screw pitch.

Thus if we recjuire to cut 11 54

threads or a'^-in. pitch, and the

lead screw is 4 threads of 'A-in. pitch,

we divide v-f-in- by %-in., thus

:

Ti'f -r \ or 2*3 X 1 = all, the required ratio.

Sometimes the lathe has permanent
gearing between the spindle and the

first gear stud, which has to. be con-

sidered. For example, it was desired

to cut some screws J^-in. pitch, square

thread, upon a lathe which had a lead

screw of 3 threads per in. or 1/3-

in. pitch. It was found that there was
a permanent gear from the spindle to

the first gear stud of 30 to 40, which
caused the stud to revolve only three

revolutio.ns to the spindle four revo-

lutions. This is equivalent to having

a lead screw of 4 threads per in. or

%-in. pitch, as the lead screw is af-

fected directly the same as the stud.

We then had J|-in. pitch to ciit

from a lead screw of %-in. pitch, or

« ^^^*
4 — B^\t — H — 2

ratio of gearing', that is, say a 70 gear

on the stud to a 20 gear on the lead

screw or any equivalent ratio. The
set of gears comprised 77, 70, 63, 56,

49, 42, 35, 28, 21, 20, and as the set of

70 and 20 were put on with any idler

large enough, the proper thread was
secured. It was found, however, that

7(/ 10
?3 9

7d 5_

?6 4

7i 10

f9 7

fz J

7«l Z

fS 1

7(1 6.

n 3

7B 7_

(,i 9.^ 8

ci 9_
il 7

ti i

7S 2

6|

6i

63
25

5^ e 43^ 7

/t9 7 ^2 6

a. ± *1 L
1Z i fb S

5i _a_ 4* 7.

35 5 ?8 4

5^ a 4? 7

?? 1 ?1 3

5^ ^ 49
Zl 3 25"

Si 14
70 5

a set of gears which would avoid the

u«e of so small a gear as 20 or 21.

The gears were therefore formed into

a table of descending ratios, that is,

the numerator of the fraction to be al-

ways larger than the denominator, or

a larger gear to drive a smaller, thus:

Table of descending ratio of gears

from 77 to 21 by a common difference

25 5

ii. 1
^8 z

il 2.
?i 2

4J 21
zo 10

/o 10

21 11
f,f 9

li 11
^6 8

;19 7

2± 11
fZ 6

7/ ii
Jb 5

7/ 11

^ -
2*. ii
!t\ 3

IX

the drive was very unsteady with only

a 20 tooth gear to travel 'the carriage

%-\n. per revolution of the spindle,

and it became necessary to try to find

JURA-SIMPLOX EXPRESS

of 7 and one 20 gear. Ratios reduced

to lowest form.

We now combine each of these ra-

tios with every other ratio in the list

to find a pair which will produce a

ratio of \. Thus for instance com-
mencing with the first ratio, Ji, we
combine it with the next, V> thus:

ii X V = 'om' which is evidently not \.

the ratio required. Proceed with the

first ratio, Ji, all through the list.

Unless forming a table (which will be

mentioned later) we need only a few

seconds' inspection of each; thus we
see in the [,', X V ~ ""^- the numera-
tor is not a multiple, of 7, which is the

numerator of the ratio required, and it

is then no use examining the

denominator, so we can drop the

combination of },', with the first

four columns and proceed to

the fifth column where we find J.

Then Jf, X J = 15 which is not equal

to |. Similarly none of the other ra-

tios combine with \}j to give I. This
process has taken mentally about half

a minute. Then discard {'„, the first

ratio, and try the second, V ; for

the above reason we

It T If 3- to- only need test it with

3^ 6_ 2^ J_
Zl 3 ZO 5

3^ 7_
25 4

the fifth column and
it does not work out

to I with any ra-

tio. Thus all the first

column is quickly re-

jected.

^^e then start with the second col-

umn, thus: V X 5 = fi, 'i X 't"
= "ii

and so on until wx come to the com-
bination of 1% OT \Xn OT I = ?S-

This however is only a variation of the

last combination, the position of the 35

and 28 gears being changed. It is of

value, however, as it sometimes occurs

that other things interfere such as the

swing of the gear carrier, etc. We also

find f X 5 = V = *• bnt this re-

quires the use of two 28 gears.
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It will be observed that we

have only used the gears provided in

descending ratio. This is caused by the

pitch required, H-'m. being much

greater than the lead screw pitch %-in.

If there is no great difference between

the pitch required and the lead screw

pitch it is necessary to go through all

the above list, as in following table,

thus; li X VI = "*". 1" >^ ' = **•

the numerators not being multi-

si 3 se, 4. 35/6 43

Adjustment of Tender Brakes.

Editor;

A poor and very unsatisfactory

method of taking up tender brake slack,

which is doubtless practiced to some

extent, is lengthening the push rod

and shortening the pull rods. The re-

sult is a change in the angularity of the

levers rendering an indirect line of

force through the brake gear and a

cramped position of same. On some

^ — , - 28, 4. 35/6 4a J

fl 28' T 3P 6 4^ T p
2*5 20 5 3I/.2 sys. 43.

20 4 21 1 25/ i. iS L 4? .

55 ~ Ta' T 4;p' 7 ^« a ^ .

20^ 10 21 3 26 , i 3? 5 4|
J22149'7 5^'2 ?59 70

20 5i, 3 20 4. 3^ 1. iS ;

49 5;/ 8^9 ^2 V
2D 5 21/1 28/2. 35/ ^
36 l4 65 3 tB 5 77 11

20 21J 3_ 23/4.
6S 70 10 77 11

25 A Si' 5.
70 7 W 11

20
77

pies ot 7 which is the numerator of

the required ratio, they are rejected,

and so on through the whole of the

two tables.

.\ full set of increasing and decreas-

ing ratios may thus be combined as a

permanent table of all the ratios that

can possibly be formed with a given

set of gears, that at any time if a par-

ticular ratio of gearing is desired it

may be selected at once from the list,

and in as many combinations as can

possibly be formed from the set of

gears given. If the ratio desired is

not found in the list thus constructed,

then the desired thread cannot be cut

with that set of gears.

The following is a complete list of

ratios formed by combining the first

ratio of the first list, !,'„ with every

ratio following it (in both lists).

1 1 121 11 99 44 77 35 11 22 23iH Sg 5- BO 35 60 26 8 15 200

121 11 99 32 77 33 11 21
T5B -g- 75 15 50 20 6 50

IZl 11 33 44. 77 il 21.
-75 7" 2<J 35 40 S 40

121 11 99 11 77 231

ho ir ^ 3^ 30 100

121 11 99 44 539
"50 T" 40 15 200

121 XI 33 77
"45 3" l5 25

121 11 693
"75. 3~ 200

847 22.
200 20

COMBINATION WITH DESCENDING
RATIOS.

The list of combinations for the

next ratio, V, is then formed for all

ratios following it and so on, each list

being one less than the one preceding.

It will be noticed that the same ratio

is produced in different places which

correspond to different sets of gears.

New York. Roger Atkinson.

4* 7 5f 6 6^
?6 T 73 9 70

7 50/ 4 a
9 70 5 77

li 10
77 11

would hardly be warranted in such a

case, we are therefore obliged to cut

down the expense of our equipment as

much as possible.

Fig. I shows a group of three tables.

These are plain flat top drawing tables

about 36 ins. by 6o ins. Instead ot

tacking drawings on these tables and

then pushing off by mistake all the

reference sheets and drawings, etc.,

with the tee square, a wing W

4«
?3

4* 7.

^ 10

4? Lp 11

5^ -8.

77 11

occasions the brake cylinder levers will

be found to strike their supports, or

against the water scoop spring, if the

tender has one, stopping their move-

ment and the brakes are not applied

with proper force, although the piston

travel may indicate that they are. Re-

peated brake applications wear the

brake shoes away from the wheels and

produces slack and too long piston

travel; naturally, this slack or too long

piston travel should be taken up by

bringing the shoes back to the wheels

and the correct method o.f doing this is

by means of the bottoms, rods and truck

adjusters provided for this purpose.

You may ask what is the trouble when

the brake shoes have been brought as

close to the wheels as proper shoe clear-

ance will permit and still the piston

travel is too long.

Generally that condition is due to

worn pins and holes in the rods and

levers comprising the brake gear, which

can be remedied to the best advantage

by replacing the worn parts with new.

Wirt D. Seeley.

FIG. 1.

i!2 53 22 11 33 77. 44. 99

•ZT H If or 35 80 45 100

iL 33 11 11 35 77 22 '
14 Ib- TF IT 48 90 25 T3

22 11 22 11 11 77 4_

35 -20 35 16 15 100 5

Ji 33 11 Oi 33 7
21 W 25' IS 50 10

22 33 22 11 2.
•1' b5 45 23 5

^ U ii i
23 30 25 2

41 33 .2.
63 iTO 5

COMBINATION WITH ASCENDING RATIOS.

Drawing Table.

Editor:

When enlarging shops, the drawing

room should also be enlarged, thus we

are frequently obliged to fit up a special

room which shall be used temporarily

for drawing. An expensive equipment

is added to each table as shown

and the drawing board is mounted on

to a saddle 5" and the drawing is

made on these boards. We thus have

our table clear for reference drawings,

at the same time one is able to lay out

a piece of work and then one can turn

over the drawing board to a tracer.

The addition of this wing does not

take away any of the space in the draw-

ing room, as we simply close up the

passage on one side of the table, we are

thus using a lot of idle space to advan-

tage. We still have our passage way

around the tables as shown at P. These

extensions IV are made of white pine

and have no extra work on them what-

ever.

Fig. 2 shows a detail of the saddle.

It is made of white pine and is nailed

together. The angle A, at which the

drawing board is operated, can be

changed by using the different steps

shown at B. This saddle is very cheap

and can be applied to any table or re-

moved entirely if so desired.

There is scarcely a drawing room

which has not seen the day when a

bottle of ink was upset over a tracing.
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Fig. 3, shows an arrangement for

holding the ink bottles. This is fas-

tened underneath the table and of

course it will be impossible to upset

the ink on a tracing. As thtre are

many drawing rooms in which both red

FIG. 3.

and black ink is used, this bracket is ar-

ranged so as to receive two bottles.

Two holes, H, are cored in the cast iron

bracket and into them the cork can be

dropped. The screw 5" is placed in the

table near the edge so that when the

bravket is swung out, one can readily

reach the bottles. When not in use the

bracket is turned round and goes in

under the table. A pattern for this

casting can be made at very little ex-

pense, there is no machine work on it,

except drilling the hole 6".

Fig. 4 illustrates a foot stool, which

is so convenient in connection with the

drawing table that no draftsman

should be without one. The figure

-24-

the audience whose sole busincs.s in

life for nearly two decades has been

the killing of the steam locomotive,

some of them engaged in this killing

business in a wholesale manner, rapid

fire guns, continuous warfare, others

in what might be termed a retail trade,

firing at infrequent intervals a thirteen

in., and then listening to the sweet

swan song of the steam locomotive,

plans, suggestions, etc., for the next

100 years, the proper thing in Mallets

and other types of greatness, would

seem to portend that the swan is ontb

its job and that it has been realized

that the time is at hand when from

Miss Liberty to the Golden Gate and

from the Great Lakes to tlic Gulf the

cry will bo liigh tension transmission

lor transportation of the sheep and the

goats that ride in the varnished cars,

also for those that ride in the freight

cars, and that soon the time will ar-

rive when the only steam toot-wagon

left will be the great Mallet, and she

will be found in a glass case in the

Smithsonian institute, or some like in-

stitution, and all others will be rele-

gated to the scrap pile, and about her

will be grouped the only round-house

foreman and the old fashioned locomo-

tive engineer of whom in some circles

we lately hear so often and see so

never. S. D. Smith.

Nnv York.

niakeit doubleon its tracks several times

before it got down to business, and

then only the dry and dusty steam could

pass out of the separator.. What the

consular report says of the performance

of the Schmidt superheater is as fol-

lows :

"Consul U. J. Ledoux, of Prague,

writes that the question of increased

speed has been closely studied of late

by the Bohemian railways, and the Aus-

sig-Tcplitz Railway Company has been

making most interesting experiments

with the overheated steam locomotive

system invented by Engineer Schmidt.

"By Engineer Schmidt's contrivance

the steam coming out of the boiler, pre-

vious to doing its work in the cylinder,

must pass through a system of pipes

which are exposed directly to the com-

bustion gases. By this process the parti-

cles of water still contained in the steam

are also transformed into steam, adding

considerably to the force of the loco-

Air Operated Vise.

Editor

:

Enclosed you will find a pencil

sketch of my air device for operating

a vise. You will notice that the screw

is wrapped round the piston rod to. act

as a guide.

9

FIG. 4. FOOT STOOL.
*

represents a convenient size. The
stools are made out of pine and are

nailed together.

Frank B. Kleinhaus.

Roycrsford, Pa.

Swan Song of the Locomotive.

Editor:

Music to the writer has always been

an entrancing, captivating and enthrall-

ing science, hence the rapt attitude and

close attention that has been paid to

the sweet swan songs that have been

sung at several of the meetings of the

N. Y. Railroad Club during the past

year. It is known that the swan sings

its sweetest song just before it dies,

and on looking about at each meeting

and observing the numbers of men in

The vise can be used where any ordi-

nary vise is used, it is quick and reli-

able, and holds the work very firmly.

Our blacksmith uses it as his helper,

making pipe clamps and often for quite

heavy work. C. F. Perry,

Assistant Foreman,

Copper Shop, T. & N. O. Rd.

Houston , Tex.

Overheated Steam.

One of the consular reports which re-

cently came to our office bore the un-

intentionally humorous heading "Ex-

periments with Overheated Steam."

This reminds us of the description of a

steam separator which we once read.

The object of the separator, the critic

said, was to fool the wet steam and

i/n^

.\IR OPER.\TED BENCH VISE.

motive. It is reported that locomotives

with this system of overheated steam

show a considerable reduction in the

consumption of both fuel and water, en-

abling them to travel much longer dis-

tances without stoppage for feeding

purposes. According to the opinion of

local experts, great improvements in

the service can certainly be accomplish-

ed. At a recent week's trial on the

.Aussig-Teplitz Railway, a speed of HO
kilometers (68.35 miles") an hour has

been attained."

Facts About Canada.

Canada is larger than the United

States by 250.000 square miles. Canada

contains one-third of the area of the

British Empire. Canada extends over

20 degrees of latitude—from Rome to

North Pole. Canada is as large as thirty

United Kingdoms, eighteen Germanys,

thirty-three Italys. Canada is larger

than Australasia and twice the size of

British India. Canada has a boundary

line of 3.000 miles between it and the

United States. Canada's seacoast equals

half the earth's circumference. Canada

is 3.500 miles wide and 1,400 from north

to south. The population is about

6.000.000. or about twice that of New
York.—Montreal Herald.
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Rapid Car Building in India.

BY A. R. BELL.

The value of good organization in

any manufacturing operation is undeni-

able, and as a proof of what such

organization can produce in India, a

country proverbially considered as

pared was put under the body. Dur-
ing the time that the 88 coach builders

liad been busy with the actual framing

up of the vehicle 3 maistries and 66

carpenters iiad made the doors, win-

dows, blinds, seats, etc.. and 9 trimmers
had prepared the upholstering and

^HL^
;^>j>^

No. 1-T.\KEN .\T 8.20 A. M. MONDAY EVERYTHING REAUY.

slow, the feat recently accomplished at

the Great Indian Peninsula Railway
Company's workshops at Parel is an

interesting illustration. Locomo-
tives have been erected in England and
America in incredibly short periods,

but it has remained for India to pro-

duce a complete railway passenger

carriage, painted and finished, ready

for service, in 40 hours.

To compete with a new steam motor
coach, the management required a com-
posite "trailer" car for haulage by a

small converted' tank locomotive, and

on March i of this year an order

was given for the construction of sucli

a vehicle. Drawings were made, the

material prepared, and on Monday
morning, March 26, the timber and de

tails required, and the men to be em-
ployed in the work, were assembled.

Our illustration, No. i, was taken it

8.20 A. M.; and at 8.30 A. M. the men
commenced operations. There were 88

men under 4 chargemen employed, and

the time worked was the ordinary S

hour day, without overtime. While n

number of these men laid down the

framing and formed the floor, others

put together the side pillars and rails

of the sides and ends in sections, and

by "knocking off" time in the afternoon

considerable progress had been made.

On Tuesday morning the various

•parts were "assembled" and during the

day the whole of the body was framed

together, and the "roof-sticks" secured

in position. The second picture

shows the state of afifairs on Wednes-
day morning, when the steel under-

frame which had meantime been pre-

decorations. The carriage received its

first or "primary" coat of paint on

Wednesday afternoon. On Thursday
a chargeman and 20 painters got to

work, and the painting inside and out-

side was proceeded with and the outer

roof and cover was put on, the doors

were hung, windows were put into

place, and the internal arrangements

with their chargemen and foremen, who
were engaged on this very creditable

piece of work grouped in front of the

result of their labors at 8.30 A. M. on
Saturday, while No. 4 represents the

inspection of the completed vehicle by
the agent, Mr. H. Wenden, and deputy

agent, Mr. F. T. Rickards, together

with some of their friends.

The car has a body 62 ft. long and

9 ft. 6 ins. over the moldings, built on
a steel underframe 60 ft. long, resting

on four wheeled bogies spaced at 40
ft. centers. At one end there is a

guard's compartment, next a small

first-class saloon, to seat 6, then a large

third-class room for 48 passengers and
a smaller private one for 12 females; a

luggage compartment finishes the

vehicle. The car is arranged so that it

can be run in either direction under
similar conditions; it has all the usual

appointments of a carriage intended

for local service, with seats of the

"turn over" type. There are no sun-

shades, but the ro.of, sides, and end.5

are protected by non-conducting ma-
terial.

Bombay City is justly proud of its.

industries and this latest example of

what Bombay men can do in a Bombay
workshop, when their labor is accurate-

ly directed and their efforts "timed"

in unison, is remarkable evidence of

their ability to turn out work second to

none in the British Empire.

When it is recorded that over 600

cubic feet of timber (in this case

nearly all Australian) had to be ac-

No. 2-TAKEN AT 8.20 A. M. WEDNESDAY— V\ ORK IN PROGRESS.

generally, completed. On Friday the

new carriage received its final coats of

paint and varnish and was lettered and
numbered. The electric light fittings

were put in, automatic vacuum brake

adjusted, door handles, handrails, etc.,

were installed and the vehicle com-
pleted ready for the rails.

Picture No. 3 shows all the men

curately machined and of this, 4,000

sq. ft. planed and carefully prepared,

some hundred of parts "assembled" in

their proper order, with over 150,000

screws to hold them together, some
idea can be formed of the magnitude
of the work in hand and the complete

organization prevailing at Parel where
"every man to his particular work, at
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the exact time and place." is the guid-

ing rule of the establishment.

Unloading.

1!Y A. O. UKOOKSIDE.

Once upon a time there was a super-

intendent of motive power o.f a large

and powerful railroad and he was great

with "line clear" orders toward the
editor's sanctum.

One day, a gentleman appeared before

the editor, box in hand; he had the pass-

word correct, which was that he came
from the S. M. P. of the large and
powerful railroad aforesaid. In his anx-

iety to quickly arrive, he had not taken

time to remove sundry wisps of barley

N'o. 3-CARaFINISHED 5.30 P. M. FRID.W.

friends with the editor of a railroad me-

chanical paper. The S. M. P. showed

h'is friendship for the editor by putting

him onto a lot of good things, and

in the story we are telling the editor

was put next to something which would

otherwise have escaped him in his eager

hunt for news.

These were the days long ago, which

you can find in the pages of history in-

dexed as the Coupler Era. It was sub-

sequent to the Christian era and did

not endure quite as long, but it was

fierce and strenuous while it lasted. Dur-

ing the coupler era the people from

Androscoggin to Ubadam invented rail-

road couplers and the "agricultural ele-

ment," as farmers are called in the daily

press, contributed their quota to the

"won't work" shelves in the patent of-

fice.

The S. M. P., with a view of putting

the editor onto the very "latest," re-

ceived all the inventors (in his outer

office and by proxy), and the second in

command was trained to say to each

:

"You ought to give that epoch-marking

invention of yours the widest publicity.

Go at once, without a moment's delay,

and see the editor; his office is round
the corner in the next street. Yes, it's

a splendid coupler. Good-bye." Thus
it came to pass that the S. M. P.. who
dearly loved mechanical science and
had even thought of becoming an in-

ventor himself, did not take up a

moment more than he could help of

even the humblest inventor's time, but

got him headed on a high speed route

from his whiskers and the S. M. P.

and his second in command had not

detained him long enough even to sug-

gest anything but the necessity of a rush

for publicity. The editor, desiring the

agony to be as short as possible, re-

quested tliat the box of tricks be open-

ed forthwitli. The man sat down on

usually went with a free-for-all coupler

of tender years, but he failed to see any-

thing of the kind while the "agricul-

tural element" worked away and joint-

ed up an awesome contraption. "Look
here, my man," broke in the editor

"that is the strangest coupler I ever
saw; did the S. M. P. send you to me?"
The inventor paused while a look of

pity and sorrow overspread his fea-

tures. "This ain't a couple," he said,

"it's single, and a darned good single

potato digger it is, too." "Ah," re-

sponded the editor, "I see; and have you
a sample of the work it can turn out?"

The man rose slowly to his feet, and,

looking calmly at the editor as one who
doubted much without reason, he said:

"Yes, I have; I've a sack of the best

potatoes in all Sawback county in a bag

I left at your door. They are samples

of the work it turns out and you can

take them home and try 'em. I in-

tended to give them to you, anyhow,

but I thought you wanted to put the

digger in your paper—that railroad fel-

low said you did." "Ah, yes," replied

the man of the pen, as light dawned on

liim. "I'm afraid the digger can't go
in, but I believe an appreciation of the

digger and some of its work can be got

into the editor's head. I will take some
home and try." And behold the inventor

was of good cheer, for although he had

given away something and got nothing

in return, he had been listened to, which

was a great reward.

Moral : Never swiftly turn away from
your door an inventor who has the

the floor and spread out his wares
while the editor looked on and won-
dered. As the thing took shape the

editor tried to perceive anything
remotely resembling the grasping
knuckles or clutches, or holders
or lobster claw grabbers or snatch pins

or arrow heads and sockets which then

.\.\D FRIENDS.

fruit of the earth to give away, and do
not advise an unknown man to seek, in

hot haste, for publicity, for the wisps
of barley in his whiskers are no indica-

tion of the contents of his bag and it

may be that he has but concealed a gen-

erous heart under a poor and unpre-

tentious garb of a humble inventor.
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All Steel Passenger Cars.

Quite recently a steel mail car on
one of our eastern trunk lines was de-

railed and rolled down a twelve-foot

embankment, and after turning over

three times reached the bottom not

much the worse for the accident. The
occupants of the car were severely

shaken up and bruised, but not seri-

ously hurt. The two cars following the

steel mail car were made of wood, and
they were considerably damaged in

rolling down the embankment.
This is undoubtedly an involuntary

demonstration on the part of the rail-

way company as to the ability of the

all steel coach to stand hard knocks,

and it is safe to assume that cars of

this type will grow in popularity on
American roads. The law of evolution

holds goods in steel car construction

as it does in other things, and with the

more extended use of such cars and
the wider experience which designers

and builders will gain, it is safe to say

that even better steel cars will make
their appearance as time goes on.

The recent accident at Salisbury, in

England, and the almost complete dem-
olition of the cars which were in the

ill fated train, has again forced this

question of car construction to the

front. There is no doubt that the pri-

mary object of the car builder was not

to construct accident proof vehicles,

because railroads arc supposed to be

operated with a very large margin of

safety, but the fact that serious acci-

dents do happen, even on exceedingly

well managed roads, is not to be denied.

In Great Britain and on the conti-

nent, where, by reason of the density

of population, paying traffic was a cer-

tainty from the first, the roadbed, the

bridges, the signal systems, and the

discipline maintained, have probably

received a larger share of attention

than has been bestowed on the rolling

stock, while in this country the building

of long lines of railways through

sparsely settled districts has tended to

the production, at least in the pioneer

days, of a less substantial roadbed and

heavier cars than those of older lands.

The standard of American railway

roadbed construction has undoubtedly

advanced, and the all steel car is now
in a fair way to become a prominent

feature on many of our important lities.

The steel car, with its ability to under-

go severe treatment, cannot, however,

be relied on as the cure-all for railway

accidents.

Our increasing use of the block sys-

tem, the general spirit of improvement

which is evidenced by the unification of

train rules and operating practice, and

the selection of the best forms of

equipment as sought by our railway

mechanical associations, are all part of

the endeavor to make railroad opera-

tion not only economical but safe, and

tlie steel car adds its quota to the safe-

guarding of life. If it assists in doing

this one thing satisfactorily, its advent

will be welcome indeed.

Block Signal Legislation.

During the last session of Congress

instructions were issued by that body

to the Interstate Commerce Commis-
sion to investigate the use of the block

signal system, for the purpose of pre-

senting data upon which a suitable law

on the subject could be framed. Con-

gress has acted wisely in so doing, and

it is probable that the efforts of all con-

cerned will be directed to that end.

Hasty legislation on this important

matter will thus be avoided. The action

of Congress contemplates National

rather than State regulation, and a de-

sirable degree of uniformity all over

the country will probably be the result.

The experience of other countries

whose railroads are operated under

some form of the block system, has

been highly satisfactory, and it remains

for those in authority to so deal with

the matter that they shall secure for iis

that which will be most suitable to our

own system of railroad operation, and

to our conditions, without imposing un-

due hardship on any railroad.

The block system is the best thing

so far devised for preventing rear col-

lisions on double track roads, and when
applied to single track lines it protects

the rear of each train, and pre-empts

the road for a certain distance ahead.

It obviates misunderstandings, and

eliminates a great deal of danger by

substituting the space interval between

trains for that which is measured by

time.

The method of train control by tele-

graph orders issued from the train dis-

patcher's office, though a perfectly

workable system and theoretically safe

enough, nevertheless involves the ele-

ment of human memory and human
faithfulness in the discharge of duty,

and this inherent weakness in the sys-

tem can never be entirely removed.

Many of our leading railways have

voluntarily adopted the block system,

and the fact that such roads have

weighed it in the balance and have not

found it wanting is certainly a strong

argument in favor of its universal adop-

tion. The automatic car coupler, the

air brake, and other safety appliances,

have been made the subject of National

legislation with good results. The merit

of the block system is now in a fair

way to be impartially investigated and

intelligently reported on, as a basis for

embodiment in the law of the land.

The General Foreman.

The locomotive repair shop of to-day,

in spite of its many improvements in

mechanical contrivances, is no place for

idlers. Strength, mental and physical,

are in a marked degree required to meet

the constantly arising difficulties that in-

evitably accompany railroad shop activ-

ity. All that human intellect can fore-

see and ingenuity accomplish cannot pre-

vent breakages in the moving parts of

machinery. Structural work must be

taken apart quickly and reconstructed

often with much haste, and with a de-

gree of exactness that leaves nothing to

be guessed at. Every piece of work

on the locomotive has its story, and he

who can read the aggregation of stories

correctly and quickly is the man of the

hour in the railroad shop. To know ex-

actly what is wrong and what is best to

do in the emergency are the qualities

required. These attributes are not given

to everyone. They do not come to any-

one over night. They are the result of

long and varied experiences clarified by

study and observation and crystallized

into instinct.

The general foreman of the railway

repair shop should possess these quali-

ties in an eminent degree. That he

does not always do so, any more than

generals of armies are not always fit
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tu cumniaiKi men in battle, goes witii-

oiit sayinn. Abriiham Lincoln mo.urncd

wlicn lie heard that the Confederates

had capturL-d a gc-iieral and lunr mnlcs.

lie looked npon the seizure of the

mules as a real loss. As for the cap-

lured general, Lincoln said that he

could make another in five minutes.

Real generals, however, dominant

spirits who can meet and master difli-

cultjes, arc not made so readily. Neither

are general foremen of machine shops

to be made at a moment's notice. Fa-

voritism, relationship with appointing

power, and, indeed, many other causes

will advance the incompetent, while

luodest merit must stand in the back-

ground, but the fictitious value of such

advancement seldom lasts long. The

weakling finds his level and goes to the

wall, while the man of real merit gen-

erally comes to his own.

Young mechanics there are who dream

•dreams. Such a one thinks in his un-

sophisticated imaginings that if he were

only a foreman all he would have to do

would be to walk around with a gold

watch in his pocket, an ivory rule in his

hands, and a white collar around his

neck, and that in an atmosphere of al-

most luxurious idleness he would pass

his days. This delusion is dispelled be-

fore he comes to the longed for emi-

nence. He finds his work doubled or

trebled and his responsibilities ina;.;ui-

fied a hundredfold. He sadly finds his

superiors jumping upon him mornin.ij.

noon and night. He also finds me-

chanics whose delight it is to hoodwink

and fool the bewildered foreman, with an

ingenuity worthy of a better and kinder

cause. He will find rivals watching him

with the fierce hunger of a hyena watch-

ing a jackal. And for what recompense?

The wages of a general foreman seldom

amount to that of an ordinary engineer.

Of all men employed on railways they

are the poorest paid in comparison with

the duties expected of them.

The general foreman must write as

cleverly as a yard clerk. He must not

only know how to do everything himself,

but he must be able to give demonstra-

tions to others. To everyone he must

have a gentle word and a courtly smile.

He must have the eye of a hawk and the

skin of a rhinoceros. He must know
the maximum speed limit of every tool

in the shop and see that each is kept

up to it. Disasters that fall upon his

unoffending head must not only be met

manfully but swiftly. He soon learns

that the men at the other end of the

shop are idle when his back is turned,

and he turns fiercely upon them but

struggles to conceal his indignation. He
dreads that there are loose nuts on the

bolts that hold the braces under the en-

gine truck, and if he would see for him-

self he must crawl like a quadruped in-

to the pit and perhaps finds that his

fears are well founded. .Apprentices

chase him for a change of work. Jour-

neymen haunt his footsteps for more

money, when there is none to give. In

a few years the w'ear and tear begins to

sh.ow.

There are better days, we believe, in

store for tlie general foreman. There is

a growing tendency on the part of the

powers that be in the railway world to

give a greater substantial recognition

lo the merits of the general foreman.

Railway and Locomotive Engineering

will endeavor to sustain and encourage

I his generous spirit. The general fore-

n.an is the coming master mechanic. He
is the brains <ii the machine shop. He
i' among the hardest working, poorest

paid iiiau ill railway work. His past

has been dreary, but his future is full

of hope. All things come to him who
waits.

Railroad Economy.

The present condition of railroad

property and the prevailing low rates

of transportation are a powerful stimu-

lus to railroad economy. Managers,

Miperintendents, and the heads of

mechanical departments are bent upon

ferreting out every leak in the vvay of

unnecessary expenditure, in order to in-

crease the earnings, or perhaps create

a margin for still lower rates for classes

of freight that can not be otherwise

obtained. This necessity for economy,

it is safe to say, will never cease to

exist, and if anybody expects that the

lime is near at hand when railroad

managers will be able to work their

lines at an absolute maximum of effi-

ciency and minimum of expenditure, the

expectation will not be realized. Too

many things have got to be learned by

investigation and experience, and they

can only be learned little by little.

We would not underrate the im-

portance of a saving economy in small

things as being essential to the success

of any business, and especially as it af-

fects the prosperous working of the

vast and complicated system of rail-

roads in this country. But in looking

at the subject from another point of

view, it seems very much like saving at

the spigot, to keep such a sharp watch

upon the minor details of expenditure,

and overlook the errors and shortsight-

edness of the general management in

respect to the traffic. What is the use.

it may be asked, of keeping up an in-

cessant microscopic scrutiny of the ten

thousand mechanical sources of wear

and waste, the excess of dead weight in

castings, rods, bolts, sills, etc.. the quan-

tity of water evaporated per pound of

coal, the excess of fuel consumed per

mile by one locomotive more than an-

other, with the view of ascertaining the

precise line between economy and waste

—what is the use. it mav be said, of all

this, if the substantial benefits are ti> be

thrown away, as they have been time

:>nd again, m waging a ruinous war of

Kites, by which millions of revenue that

would otherwise have been earned have

been sacrificed with a reckless prodigal-

ity as injurious to business interests

generally as it is demoralizing to rail-

road management.

We hold that economy of the minute,

hair-splitting kind is time and labor

wasted, unless what is saved is made to

help the business,of the roads and ad-

vance their prosperity as money making

enterprises. Rale wars are a mutual

cutting of throats to see which jugular

will be emptied the quickest. The pub-

lic naturally enjoy these periodical com-

bats on account of the cheap rates

they bring, although it is obvious that

the more business the roads do at such

rates the poorer they are. The aver-

age shipper or traveler cares little for

this unless he happens to be a holder of

the securities affected thereby. When
I'ividend day comes round he begins to

-uspect something is wrong, but has

little idea of the multitude of small

economies that have been practiced in

the operating and mechanical depart-

ments to help diminish the losses in-

-'.irred by rate cutting and war.

First Aid.

The National First Aid Association of

.America have just issued their first an-

nual report. There are six divisions

tinder which the work of the associa-

tion is carried on, the first is the Y. M.

C. A. division; the second is the railroad

division; the third is the tire and police

department division; the fourth is the

Salvation Army division; the fifth

is the boys' work department and the

sixth is the independent division. In

the first division there are 23 classes in

which first aid instruction is given and

these include a membership of 267. The
railroad division has five classes in

working order and a membership of

194. The fire and police departments

of Massachusetts division has 4 classes

and 62 members. The Salvation Army-

division has 5 classes and 248 members.

The boys' work department 7 classes

and 189 members. The independent de-

partments 13 classes and 156 members.

Classes were formed in co-operation

with the People's University Exten-

sion Society of New Y''ork City, 8 class-

es and 236 members. The total num-
ber of classes is 65 and the total mem-
bership is 1,376.

In the railroad departments of this

work the Boston & Maine and the Bos-

ton & .Albany employees have been rep-

resented. The classes formed among
these railroad men have demonstrated

the practical ability and value of first aid

instruction for railroad men. First aid

work on railways in England is a
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recognized institution, and annual com-
petitions between picked teams from
the various roads are held and prizes

awarded. The winning road holding a

trophy for one year. First aid to in-

struction does not aim to make men
amateur surgeons or make-believe doc-

tors. It teaches cojnmon sense rules

of conduct whereby the suffering of in-

jured people may be lessened and their

comfort attended to until medical aid

arrives. The first aid instruction is

based on common sense and its prac-

tice tends to make men cool, careful

and self-reliant in emergencies. Rail-

road men generally have these qualities

and when directed along the lines of first

aid to the injured may be of incalcul-

able benefit when occasion arises.

Those of our friends who desire infor-

mation regarding the railroad depart-

ment sho.uld write to the secretary of

the Association whose address is

6 Beacon street, Boston, Mass.

Popular Making of Alcohol.

We see the statement frequently

made that farmers will be permitted
to make denaturized alcohol from the

products of their farms and that distill-

ing apparatus will be as conmion as

churns now are. We have no informa-
tion cojicerning what rules the Gov-
ernment will establish for the manu-
facture of denaturized alcoliol, but
it is certain that proper restrictions

will be imposed to prevent the manu-
facture of an article that might be
turned into a beverage.

The liquid produced by the ferment-
ation and distillation of farm products
is known as spirits o.f wine or ethyl

alcohol. It results from the fermenta-
tion of any product containmg sugar
or starch. The mess of stuff prepared
for fermentation is called a mash and
generally consists of finely ground
corn or potatoes, to which is added
a small quantity of malt or other
compound containing diastase. The
mi.xture is then permitted to stand
until a natural change takes place,

which converts the starch into sugar
from which the alcohol comes. The
spirit of wine resulting from the dis-

tillation of this mash is weak alcohol,

the strong liquid being produced by
redistillation. As soon as the spirit

drops from the worm of the still it is

ready for use as a stimulant, and it will

be so used unless careftrl supervision

is exercised in putting in the com-
pound that will ruin it for drinking

purposes. The spirit o.f wine contains

a great deal of semi-poisonous in-

gredients, such as fusel oil, but in spite

of that, immense quantities of the

spirits are used by rectifiers for con-
version into whisky, brandy, gin and
other intoxicants. For some palates

the presence of fusel oil is the reverse

of objectionable. There is a certain

kind of whisky sold in low drinking

places in Scotland, that is known as

"kill the carter," which is considered

the most efficient drunk creating liquid

within the reach of light purses.

The rules to be established by the

United States Government for the de-

naturization of alcohol have not yet

been published, but we presume the

practice will not differ much from that

followed in Germany, where two
methods are practiced, called the

"complete" and "incomplete" degrees.

Complete denaturization is ac-

complished in two ways; first, by the

addition to every 100 litres (26% gal-

lons) of spirit of two and a half litres

of a standard poison. This is made by
mixing four parts of wood alcohol

with one part of pyridine (a product of

the distillation of bones and coal tar),

and 150 grains of oil of lavender or

rosemary.

Instead of these, benzol is some-
times used. Of this "complete"
product there was used in the year

1903-04 a total of 26,080,505 gallons.

The incomplete denaturings are as fol-

lows: They are sufficient to. spoil the

alcohol as a beverage, but allow it to

be used in certain processes for which
the complete process renders it un-
available, (i) To twenty-six and a

half gallons of grain alcohol, five

litres of wood alcohol, or one of pyri-

dine, are added. (2) To the same
amount of spirit twenty litres of a sol-

ution of shellac. (3) By the addition

of two and two-tenths pounds of cam-
phor, (4) or two litres of oil of tur-

pentine, (5) or o.ne-half litre of benzol.

Alcohol to be used in the manufac-
ture of ether, aldehyde, agarcin, white
lead, brom-silver gelatins. photo-
graphic papers and plates, electrode

plates, collodion, salicylic acid and
salts, aniline chemistry, and n great

number of other purposes is denatur-
ized by the addition of ten litres of

sulphuric ether, or one litre of ben-
zol, or one-half litre oil of turpentine,

or 0.025 litre of animal oil.

For the manufacture of varnishes
and inks alcohol is denaturized by the

addition of oil of turpentine or animal
oil, and for the production of soda
soaps by the addition of one kilogram
of castor oil. Alcohol for the produc-
tion of lanolin is prepared by adding
five litres of benzine to each hectolitre

of spirits. The price of denaturized

alcohol varies in the different States

and provinces of the empire in accord-
ance with the yield and consequent
market price of potatoes, grain, and
other materials. At the present time

alcohol of 95 per cent, purity, which is

the quality ordinarily used in Ger-

many for burning, sells at wholesale

from 28 to 29 pfennigs (6.67 to 6.9

cents) per litre (1.06 quarts), and at

retail for about 7.8 cents per litre.

Power Brakes on Cars.

The Interstate Conmierce Commission
have taken up the matter of compliance

with the safety appliance law as far as

the equipment of brakes is concerned.

Railway companies were ordered to re-

port by the first of this month on the

number of freight cars owned by them
which had been equipped by them with

power brakes.

The Commission, acting on the au-

thority conferred by the amended
safety appliance law of March 2, 1905.

issued an order 'last November which
increased the minimum percentage of

power brakes to be used on all trains

which are subject to the provisions of

the statute.

Last October the Commission wcic in

possession of reports which sho.wed

that about 88 per cent, of all the freight

cars in the United States had been
equipped with power brakes and the

object of the recent order was to ascer-

tain the progress made up to date.

The trains which, according to the

rule of the Commission, must at least

be equipped with 75 per cent, of power
brakes are those which are run in in-

ter-State traffic and one of the Master
Car Builders' Association rules govern-

ing the interchange of cars which will go

into effect September 1, 1907, requires

that all cars offered in interchange

nuist be equipped with air brakes. The
operation of this rule will probably do

more than anything else to hasten the

equipping of practically all freight cars

in the United States and Canada, with

power brakes.

B. R. T. Troubles.

We find it difficult to characterize the

disgusting spectacle witnessed on the

Brooklyn Rapid Transit roads last

month as other than rowdyism run

mad. The real question at issue as to

whether the company have the legal

right to charge more than five cents for

single trips on their city roads between
certain points is one which will be

eventually settled one way or the other

in the State courts. The opinion of a

certain judge has had the effect of in-

flaming the minds of a class of people

not usually recognized as the most
law abiding kind. When the companj'
has given due notice that they intend

disregarding such opinions and purpose

charging ten cent fares it is criminal

folly to try to travel by the company's
roads and refuse to pay. We confess

that our sympathies are with the rail-

way employees who have shown great

courage in the face of overwhelming
difficulties
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Book Notice.

The American Steel Worker, by E. R.

Markham. Published by the Derry-

Collard Company, New York. Sec-

ond Edition, 1906. Price, $2.50.

The second edition of this valuable

book contains in addition to the matter

already published, a section on high

speed steel. This section contains 22

new pages and gives the latest informa-

tion on the subject. It takes up effects

of carbon, chromium, tungsten, silicon,

etc., in tool steel; tells how tools of

this material should be made; how tem-

pering is best accomplished in the heat-

ing and hardening of the steel, and

takes up speeds and feeds. New and

old matter make a total of 366 pages

with 136 illustrations. The book is well

printed and bound and the illustrations

are clear. Mr. Markliam has had

twenty-five years experience in the se-

lection, annealing, wo.rking, hardening,

and tempering of various kinds and
grades of steel and is a practical man
and knows whereof he speaks.

Carbon in Steel.

Steel wheels and otlier articles for

railroad use are often made from what

is known as an open hearth, high carbon

steel, containing, as it is sometimes

called, "point six-five to point seven-

five carbon." These expressions are usu-

ally written .65 and .75 but the meaning

of the figures becomes clearer when
their actual per cent, value is stated.

Such a steel has in it .0065 to .0075 per

cent, of carbon. Taking 1,000 parts as the

total, the steel of which we speak has

as one constituent, something between

65/1000 and 75/ioooths parts of carbon.

This steel, though below too! steel in the

amount of its carbon, is capable of being

tempered, if such be required.

Flat Car Without a Deck.

We have lately illustrated several spe-

cially designed flat cars, two of which

were built for the General Electric

Company, of Schenectady, for the car-

riage of heavy electrical machinery. Our
line engravings here represent a flat

car, designed and used on the Pennsyl-

vania Railroad for

the transportation

of special material.

The car has a ca-

pacity of from 150

to, 200,000 lbs. and

itself weighs 43,000

lbs. It is literally

an open space with

a car built round it.

if one may be al-

lowed to say so.

There are.of course,

no through center

sills, but the side

sills are heavy box

girders made of 15

in. channels with a

plate riveted on top

and bottom and a

double plate top

and bottom for 16

ft. 3 ins. in the cen-

tral portion of the

car. These box gir-

ders terminate at the body bolsters

and are securely attached to them.

There are short diagonal braces

made of 3V2Xsy2 angle irons and a

triangular plate at each corner where
body bolster and side sills join.

The body bolsters are themselves box
girders 12 ins. deep, the channel webs of

which are 10 ins. apart. From the cen-

ter of the body bolsters the draw sills

are carried out 5 ft., and the draw sills

are also of the box girder type. Each
end sill is one 15 in. channel and this

meets the 15 in. channel which is the

ends of the short center draw sills and

the space inclosed between body bolster

and sill is covered with a plate which

ties all together and makes a sort of

platform 5 ft. 5 ins. by 10 ft. wide.

The box girder construction of tliis

car forms an open parallelogram with

short draw siils in the center at each

6 a b li m -s
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PLAN OF END OF PENNSYLVANIA FLAT CAR SHOWING ENDS
OF BOX GIRDERS. DIAGONAL BRACES AND SHORT

END PLATFORM.

end. In fact, this part of the car which

is the essential feature, resembles the

frame of a blue print apparatus with

the glass and the w-ooden back out. The
draw sills stand out from the bolsters

like the trunnions of the blue print

frame. The difference, however, is that

while the blue print frame can turn over,

the car does not.

The method of transporting material

in this car is by supporting the piece to

be carried on a bar or beam resting on

the box girder side sills, and al-

lowing the piece to hang down in the

END VIEW AND SECTION OF PENNSYLVANIA RAILROAD SPECIAL FLAT CAR.

We may put the meaning of these ex-

pressions even more definitely by saying

that the carbon has just the same pro-

portion to the total mass of the steel as

65 cents has to $10, or, taking the larger

quantity of carbon mentioned, we might

say as $75 is to $1,000. The carbon parts

are so many to the thousand, and that is

not per cent, in the strict meaning of

the term.

outside member of the box girder, form-

ing the side sill. The outer channel

along the side is, therefore, about 38

ft. long, while the bo.x girder side sill,

existing as such, between the body bol-

sters is about 28 ft. ID ins. long. The
body bolster, therefore, lies between the

box girder side sills, ai right angles

to them. Diagonal braces extend from

ihe ends of the side sills to the front

center. The car is really a carrying

frame with no more deck in the center

than a flat mud ring for an engine. It

is, however, strongly built and securely

braced, and is admirabh- adapted to the

special purpose for which it was de-

signed.

Do not waste time, for that is the

siuff life is made of.—Franklin.
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Patent Office Department.

Brake shoes and truck box lids seem

to be favorite objects with our inven-

tors, and while at the first glance it

might seem that we have seen some-

thing similar to these contrivances be-

fore, it will be found by careful in-

spection that there is nearly always

BRAKE SHOE FASTENING. J
1

some new feature that gives these de-

vices a character distinctly their own
and entitles them to. the consideration

of the mechanical world. We select a

few of the most notable of the patents

issued last month that ought to be of

interest to railway men.

BRAKE SHOE FASTENING.

Mr. S. Webb. Glassport, Pa., has pat-

ented a simple and substantial brake

shoe fasten-ng, No. 295,453. The de-

vice embraces the combination of a

brake head provided with notched up-

per and lower ends, a brake shoe pro-

vided with a central lug and a lower

projection, a key passing through the

lug and having an upper hooked termi-

nal engaging the upper end of the brake

shoe, and an adjustable clip upon the

lower end of the key engaging the low-

er end of the brake head.

Tt'BE CLEANER.

A device for cleaning tubes has been

patented by Mr. T. Andrews, Rocka-

way, N. J.. No. 828,173. The meclian-

TL'IIE CL'TTER.

.-\n improved tube cutter has been

patented by Mr. L. T. Jones, Richville,

N. Y., No. 828 120. The apparatus con-

sists of a body provided with a central

TUBE CfTTER.

bore and having its walls incised longi-

tudinally, forming a number of radially

moved spring sections povided at their

forward ends with divergently inclined

inner faces and having adjacent re-

cessed segmental enlargements, a num-
ber of rotary members journalled in tiie

enlargements, with a conical shaped

core fitted in the central bore and mov-
ing longitudinally and expanding the

incised walls, and also means for mov-
ing the core back and forth.

JOURNAL B0.\ LID.

Mr. ,\. Lipschutz, Chicago. 111., has

patented a journal box lid. No, 813,504.

ing from ihe driving ro,d in such a man-
ner as to actuate a latch held in position

by spring action, and a series of posts

set at points along the road bed where-

by the projecting arm will be moved
against the action of its spring, thereby

sounding an alarm.

JOURNAL liOX.

An improved railway journal box has

been patented by Mr. C. L. Courson,

Pitcairn, Pa., No. 826.765. The box is

TUBE CLEANER.

ism comprises a head in the form of a

truncated cone, and having an annular
chamber for receiving motive agent,

and also having a chamber at its in-

ner end communicating through ports

to a turbine mounted to rotate in the

inner chamber. Blades are attached to

the periphery of the turbine having a

spiral trend, a collar engaging around
the blades, tool carrying arms mount-
ed on the turbine, and a pressure actu-

ated disc connected with the arms.

JOURNAL BOX LU>.

The contrivance consists of a lid for the

opening of the box, furnished with a

SI ring, and bearing at one end against

the upper portion of the box, the other

end of the spring forming a lock which

engages the lower portion of the box

to hold said lid in position, and a stop

for the spring near the .lock.

AUTO.MATIC SIGNAL.

Mr. Wm. .A. True, Rule, Neb., has

patented an automatic signal. No. 827,-

AUTOMATIC SIGNAL.

947, combining, a railway motor and an

alarm located in proximity to the driver

of the motor and an extension project-

JOURNAL BOX.

of the usual form with the addition of

a plurality of transverse ridges or

flanges in the lower part of the box. the

ridges having their sides of different

degrees of inclination, the ridges inclin-

ing toward the inner end of the box and

extending transversely of the axle.

The Westinghouse Machine Co., of

East Pittsburgh, has recently sold to

the United States Government for use

m connection with the Panama Raiload

two compound steam engines; one di-

rect connected to a 325 K. W. 250 volt

rngine type generator, and the other to

,1 200 K. W. 6o-cycle A. C. two-phase

220 volt generator. Both operate under

a steam pressure of 150 po.unds.

RAILWAY CAR TRUCK.

^Ir. Spencer Otis, Chicago, 111., has

recently secured a number o.f patents on

railway car trucks and we reproduce

RAILWAY CAR TRUCK.

one of the mmibcr, No. 826,870. The
combination embraces an upper arch

bar circular in cross section and pro-

vided with recesses on each side of its

middle point, a depending hanger form-

ed of a strip of resilient metal having its

upper ends resting in the recesses of

the arched bar. and a bo.lster supported

by the hanger.

So many men, so many minds, every

man to his own way.

—

Terence.
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Our Correspondence School.
In this department we propose slvlnK the Information that will enable trainmen to pass the examinations they are subjected to before being

promoted. If any of our students fall to undcrstsnd any part of the instructions, we will gladly try to make them plainer It they write to

us. All letters Intended for Our Correspondence School ou^ht t» be addressed to Department E.

Third Series—Questions and Answers.

5-'. l''nr what is grccii ami wliitc com-

bined used?

A.— It signifies a Hag slop for passen-

gers or freiglit train.

53. For what is blue used?

A.—That cars protected by a blia- flag

or blue light must not be moved.

54. In addition to red and green sig-

nals, what other signals are used to sig-

nify danger and caution?

A.—Any object waved violently b>'

anyone near the track. The speed witli

which the signal is given usually indi-

cates how it should be obeyed. 1 f

given rapidly it should be acted on

rapidly; if given slowly, move cau-

tiously.

55. What does the explosion of one

torpedo signify?

A.— It signifies to stop.

56. Of two?

A.—Proceed with caution and look out

for signal to stop.

57. How far must a train proceed with

caution after running over two torpe-

does?

A.—Until the stop signal is given nr

to the next station ahead.

58. How and when is a fusee to be

used?

A.—Fusees are to be used when a

train is in motion and desires to indicate

its position to a train following without

stopping. Fusees should not be drop-

ped near wooden structures.

59. When burning on the track, how
must it be respected?

.•\.—A fusee burning red must not be

passed until it is burned out.

60. A flag or a lamp swung across the

track, or any object waved violently on

the track indicates what?

A.—It is a signal to stop.

61. What are markers?

A.—Markers arc green flags by daj'.

?nd at night lights showing red to the

rear and green to the side and front.

placed on the nar of a train.

62. What do they indicate?

A.—They indicate the end of a train.

63. If, while on a side track, a train

meets or passes you without displaying

markers how would you act?

A.—That would indicate that the pass-

ing train had parted. You should signal

the train but remain clear until the rear

portion had passed.

64. Are there any trains or engines

that need not display markers? If so,

what?

A.—When two or more engines are

( oupled together, the second engine need

not display markers. A train moved by

a switching engine in a yard when drill-

ing need not display markers. A switch-

ing engine does not display markers.

65. What signals must be carried on

the front and rear of each train on the

road after sunset or in fog?

A.—At night or in foggy weather the

engine of a train must have its head-

light, and classification signals; wlu-n

l.imps are carried, they must be lighted.

06. What signals are yard engines to

display after sunset or in fog?

A.—A headlight in front and rear at

night. When not provided with rear

headlights, two white lights at the nar
of the tender.

67. Should each car in a passenger

train be in communication with the en-

gine?

A.—Yes.

68. How is this done?

A.—By means of the air signal whis-

tle, or by cord and gong.

69. What are classification signals?

.A.—They are signals displayed to in-

dicate that a train is running as an extra

or that it is followed by another train.

1 hey are flags or lights displayed in the

places provided for that purpose on the

front of the engine.

70. What trains do not carry classifi-

cation signals?

.A.—Regular trains do not display

classification signals.

71. What signals are used on a train

to denote that it is fpUowed by another

on the same tiine and having the same

rights?

A.—Two green flags by day and two

green lights in addition by night display-

ed in the place provided for that pur-

pose on the front of the engine.

72. What classification signals are ear-

ned by extra trains?

A.—Two white fla;.>s by day and two

v.liite lights in addition by night dis-

played in the place provided for that

purpose on the front of the engine.

73. Are yard engines required to dis-

play these signals?

A.—No.
74. What does a blue flag by day and

a blue light by night indicate, when

placed on the end of a car?

A.— It indicates that workmen are un-

der or about it and it must not be

coupled to or moved or other cars placed

in front of it so as to obscure the blue

signal.

75. If necessary to remove cars so

protected, what would be your first duty?

A.—To notify the workmen.

76. What is your duty when it becomes
necessary to place cars on a siding in

front of cars so protected by a blue

signal?

A.—To notify the workmen.

77. What is the whistle signal for ap-

proaching stations, railroad crossings

and junctions?

A.—One very long blast of the whistle.

78. What is the signal to apply brakes?

A.—One short blast of the whistle.

79. To release brakes?

A.—Two long blasts of the whistle.

80. What is the signal in answer to

any signal except train parted?

A.—Two short blasts of the whistle.

81. What is the signal that train has

parted?

A.—Three long blasts of the whistle.

82. Should this signal be repeated, and

how often?

A.—This signal is to be repeated until

answered by trainmen swinging hand

vertically in a circle at arm's length

across the track.

83. What do two long blasts of the

uhistle indicate?

A.—Release brakes.

84. What is the signal to call in the

flagman from the west or south?

A.—Four long blasts of the whistle.

85. From the east or north?

A.—Five long blasts of the whistle.

86. How long should the fifth blast

l-.e?

A.—-As long as the others, unless spe-

cial rule on your road designates other-

wise.

87. What are four short blasts of the

whistle?

A.—The call for signals.

88. What are five blasts of the whistle?

.\.—The signal to call in flagman from

east or north.

Sg. What is one long, followed by two

sl.ort. blasts of the whistle?

.\.—A signal to call attention of yard

engines, extra trains or trains of the

same or inferior class or inferior right

to signals displayed for a following sec-

tion.

90. What is the signal for road cross-

ings?

A.—Two iong and two short blasts of

the whistle.

91. What is a succession of short

bla'its of the whistle?

.A.—.\ succession of short blasts of the

whistle is an alarm for person? or cattle

on the track.

92. What is the signal to be given
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when carrying orders to a train at a

non-telegraph station?

A.—This is according to the special

rule of the railway company.

93. What is the signal to be given by

enginemen on siding or double track

to warn passing train that it is following

another train too closely?

A.—This is according to the special

rule of the railway company.

94. What is the signal to notify sec-

tion men or other employees of fire

along the track?

A.—This is according to the special

rule of the railway company.

95. What is one tap of the signal bell

when the train is standing?

A.—This is according to the special

rule of the railway company.

96. What are two taps of the signal

bell when the train is running?

A.—Stop at once.

97. When the train is standing?

A.—Start.

98. What are three taps of the signal

bell when the train is .running?

A.—Stop at the next station.

99. When the train is standing?

A.—Back the train.

100. What is the signal to reduce

speed?

A.—Four taps of the signal bell.

Calculations for Railway Men.

BY FRED H. COLVIN

SCREW JACKS.

Next to the levers, perhaps the screw

is the most important form of mechan-
ism we have to deal with, but even this

is useless unless we combine it with

the lever in some form or other to

give it motio.n and make it useful.

Then, too, the screw is virtually an

inclined plane, wrapped around a center

or core.

But regardless of what it really is, or

isn't, it is a very useful factor in our

mechanical work and we find ourselves

depending on it for a great many things,

such as the jack screw for shop or road

use. We know very well that it will lift

great weights which we could not budge

without it or with any ordinary lever.

With a lever two feet lo.ig we can jack

up quite a heavy load, but do we have

any idea as to how much can be handled

with any jack we happen to have?

Suppose we have a jack with a 3 ft.

lever and the screw of ^ in. pitch or

two threads to the inch. If we want to

lift 5 tons, what power will we have to

apply on the lever?

If we use both hands they will prob-

ably take up about 8 ins. on the lever,

and as w-c want to find the central point

at which we apply the power, we cut

this in half and call if 4 ins. from the end

of the level*, making the effective length

of lever 36 minus 4, or 32 ins. long.

The lever is the radium; or half diam-

eter of the circle we describe in making
a turn of the screw, so we double tliis

for the diameter of the circle and mul-

tiply by 3.1416 to find the distance

through which the power is applied.

Then 64 times 3.1416 equals 201 ins.

Call this 200 ins. for easy reckoning in

this case.

During this time the screw has raised

(and forced the load up) one-half inch,

we have moved the power 400 ins.

iur every inch the load is raised. So

we scr that the lever idea comes into

play again and that the screw simply

gives us a lever which is 400 to I. As

S tons is 10.000 lbs., we divide this by

400 and get 25 as the force necessary to

apply to the lever, 34 ins. from the cen-

ter to raise 5 tons with this jack, just as

though it were a lever of the proportions

stated.

But there is this difference ; There is

a large amount of friction in the screw

which is absent in the lever, but this

very friction allows the screw to hold

the load at any point without slipping,

while the lever cannot do this. So that

the friction is not an unmixed evil.

The friction of a screw in its nut will

probably be about 50 per cent., or, in

other words, half the force applied will

be used to overcome the friction, so that

it will be necessary to double the 2$

lbs., or to apply 50 lbs. pressure to raise

the load with this jack.

Suppose you have a jack with a screw

3 threads to the inch, a bar at which

you can apply power 40 ins. from the

center of screw, and that you can apply

100 lbs. pressure at this point. How
much will it lift, allowing 50 per cent,

for friction of screw and nut?

The power moves through a circle

twice 40 or 80 ins. in diameter. Mul-

tiply this by 3.1416, giving 251.344 ins.

As there are three threads to the inch,

we must turn the screw three times to

raise the load one inch, so we multiply

251.344 by 3 and get 754.032, which we

call 754 as the decimal is so small. The

lever (or its equivalent) is 754 to I and

taking half of the 100 lbs. pressure as

being effective, we multiply 754 by 50

and get 37.700 lbs. or nearly 19 tons as

the load that can be raised.

Put in the form of a rule we can say

:

Multiply twice the effective length of

the lever by 3. 1416.

Multiply this by the number of threads

per inch of screw.

Multiply this result by the pounds

pressure applied to lever and subtract

whatever allowance for friction you de-

cide on. Or, it is easier to do this be-

fore multiplying by the power; in other

words, to multiply by the effective power
instead of the total power applied.

This gives load that can be lifted.

To find power required to lift a cer-

tain load we reverse part of this rule as

follows

:

Multiply twice the effective length of

lever by 3. 1416.

Multiply this by threads per inch.

Divide this into the load to be lifted

and the result is the effective power re-

quired to lift the load.

Or, assuming the load you must lift

and the power you can apply to find the

length of lever necessary.

Multiply twice the effective lengtli of

lever by 3.1416.

Mutiply this by the threads per inch.

Multiply this by the effective power

you can apply.

Divide this into the load to be lifted

and you have the length of lever re-

quired.

This seems to be a good place to show

the use of formulas in all calculations.

There is nothing "scary" about them

if you keep cool and collected, and the

best way to do this is to understand

just what they are and why they are

used. The best way to do this is to

see how they are made, as in this way

you can easily understand their advan-

tages and they have no further terrors.

Formulas are simply another way of

expressing a rule in arithmetic and are

used because they save time in calculat-

ing, save space in note books and other

books, and can be remembered much

more easily where it is necessary to do

so. It is not a good plan, however,

except for the more common formulas,

to attempt to remember them. If you

know where they can be found at short

notice it is usually sufficient.

After once learning that multiplying

the diameter by 31416 gives the circum-

ference of a circle, you never forget it,

and yet it is a formula, as follows:

DX3i4i6 = C,

which simply means that diameter mul-

tiplied by 3.1416 equals circumference.

Or we can omit the multiplication

sign entirely and write it

D 3.1416=0, or 3.i4i6D = C,

where D = diameter.

C = circumference.

Taking our first rule for jacks we can

make it into a formula by saying:

Let L = length of lever to point of ap-

plication of power (effective length).

T = number of threads per inch.

P = pounds pressure that can be ap-

plied to lever.

W = load that can or must be raised.

Then we can write the rule as follows:

2LX3.1416X TX P = W,
or we can omit the multiplication signs,

as 2L means L multiplied by 2. We can

also write it

:

2(3.1416 LTP) =W,
which means that after multiplying all

tlie figures inside the brackets together,

the whole thing is multiplied by 2.

Inclosing part of a formula in brackets

may look hard, but it simply means that

the terms inclosed are to be worked out
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first and the whole thing muhiplied by

the number outside.

Taking our first example and handling

it by this formula, we put down

;

2 X 32 X 3.1416 X 2 X 25 = W,

and multiplying them all together find

tliat W equals 10,000 lbs.

The second rule shows another ad-

vantage of the formulas instead of rules

— i. e., the ease with which they can be

transposed for finding diflferent factors

of the problem.

The second rule, put down as a for-

mula, will be

:

W
=P.

2LX 31416 XT
which reads :

Load divided by 2L times threads per

inch times 3.1416 equals power re<|uired.

Taking the first problem again we sim-

ply put down the different values in place

of the letters and we have:

= 25 lbs.

2 X 32X31416X 2

Transposing again to find the length

of lever, we have

:

W
= L.

2X3.1416XTXP
Tliis reads

:

= 32.

2 X 3.1416 X 2 X 25

It is not difficult to see how valuable

these formulas are and when it is all

made clear, they cease to be puzzling and

can be handled by anyone who will ex-

ercise a little care.

If at any time there is any difficulty

in transposing them, just take a very

simple example and work it all out by

the first rule which is all multiplication.

Then transpose by using the figures

instead of the letters so as to always

keep the values both sides of the =
sign, exactly alike.

A very simple case of this will be as

follows

:

Let A = $20, your rent per month.

B ^ 12 months, the term of the lease.

C = the amount you pay owner per

year.

Then A X B = C, or $20 X $12 = $240.

Now we can transpose as follows:

C C
A X B = C or — = B, or— = A,

A B
as we can prove by the figures, $20 X

$240 $240
12 = $240. or =12 months, or

$20 12

= $20 per month.

In brief, that is the whole secret of

formulas and they are such a help they

should be mastered. There are some

formulas which require a Philadelphia

lawyer to unravel but these are not re-

quired by us ordinary mortals and need

not trouble us at all. Those that ne

need we can handle without difficulty if

we use a little care and common sense.

Questions Answered

TRACTIVE I'OWER KORMUI-A.

(79) A. D. P., Winnipeg, asks:

What is the formula for calculating

the tractive effort of a Vauclain four cyl-

inder compound when working as a

simple engine? A.—The formula usefl in

calculating the tractive of this engine

working in single expansion is

where T is the tractive effort, C is the

diameter in inches of the high-pressure

cylinder; c is the diameter in inches of

the low pressure cylinder; P is the boil-

er pressure, and D is the diameter in

inches of the driving wheels. The form-

ula, however, reduces to this simpler

form:

(C' + c')X.425 PXS
D

The constant 0.425 is obtained in the

process of cancellation, which eliminated

the figure 2 from the denominator of

the fraction. The constant 0.85 is the

per centage of boiler pressure allowed

by the Master Mechanics' rule for the

mean effective pressure in the cylinders.

APPLICATION WITH CONDUCTOR'S VALVE

(80) J. C. O., Scranton, Pa., writes:

Kindly settle a few points in con-

nection with the operation of the E T
engine and tender brake, about which

there is some difference of opinion.

The first one is this : Will the brakes

apply on the engine and tender, if the

train breaks in two, or the conductor

o.pens his valve? A.—Yes, but the

brake cylinder pressure on the engine

and tender will gradually reduce, if

the engineer allows the handle of the

brake valve to remain in running posi-

tion when such an application occurs.

2. In case a conductor opens the

conductor's valve or the train breaks

in two, where should the engineer

place the brake valve handle (Hs brake

valve)? A.—In the emergency posi-

tion, as this will not only prevent re-

duction in cylinder pressure but it will

also add the equalizing reservoir vol-

ume to the application chamber of the

distributing valve, and thus increase

about 20 per cent, the engine braking

force. The rule governing the action of

the engineer in such cases as you cite

is practically the same as that cover-

ing the older eqnipmenl With the

E T equipment the escape of air at the

brake valve exhaust while train is in

motion is a warning to the engineer

that the brakes are applying from the

rear from some cause, and he should

fiuickly place the handle in emergency

position and leave it there until the

t;ain stops. However, whether he

'Iocs or does not the train brakes will

;.o,t be aflected.

I-OSSIBLE BREAK OF ECCENTRIC STRAP.

(81) R. J. McK., Calgary, Alb., writes:

Would you please say if it is or

is not possible that the reverse lever

going into the corner with a slam, run-

ning at high speed, might break an

eccentric strap, 4 ft. 6 in. drivers, large

consolidation engine, all bolts in eccen-

tric tight, and eccentric tight on axle?

A.— It is possible to break an eccentric

strap that way, but it may not be as

likely to happen as that something else

will give out. When the reverse lever

was dropped into the corner, the travel

of the valve was suddenly lengthened and

its speed was at once increased, and

this throws a heavy strain on the valve

motion. If there is any lost motion in

.my of the joints, a serious jar is likely

to occur, and in any case, a breakage,

if one took place, would probably be in

some of the parts upon which the push-

ing or pulling strains come directly.

The eccentrics in turning round in the

strap have a gradual action, if one may
say so, on the strap, which is going on

all the time, and when the load is sud-

denly increased, for that is practically

what happens, the parts receiving the

more or less straight pull and push of

the motion are likely to feel it first, and

a weak spot gives out, but if the eccen-

tric strap is the weakest it may break

first.

DOLBLE HEADING, N. Y. TRIPLES AHEAD.

(82) H. F. D., Toledo, O., writes:

We very often get several New York
triple valves ahead in freight trains,

and we occasionally have double headers

on them, handling the brakes from the

head engine. Sometime ago we made
an emergency application from the

head engine and was surprised to find

the brakes all setting in service. To
be sure about this we released and re-

charged and then tried it again, but

could get only service. What was wrong
with the triples and how could it bt

overcome? A.— It is well known that

a train of 40 or more cars, double head-

ed, with New York triples next to the

engine, quick action cannot be obtain-

ed from either engine when an emer-

gency application is made, and sa far

as practical results are concerned with

this combination, the whole train

might as well be equipped with plain

triple valves. There is nothing wrong
with the New York triples to make
them produce the result you noticed;

they simply do not as a rule go into

quick action when emergency applica-

tions are made from either engine of

a double header. This is because the

fall in pressure at the first New York
triple, next to the engine, is not sharp
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enough to make the triple piston move
with sutlicieiit rapidity to cushion the

air between it and the vent piston so

that the latter will open the vent valve.

Quick action failing on the first triple

naturally it fails on the whole train.

To prevent this failure of quick action

when emergency is wanted, place West-

inghouse triples ahead.

2. Suppose this train had been going

about 18 or jo miles an hour, and the

engineer had made an emergency what

would the effect be? A.—The effect

would be largely dependent upon the

number of cars in the train, their con-

dition, and whether loaded or empty.

But with the ordinary freight train of

to-day, consisting of not less than 50

cars, and frequently o.f from 65 to 90,

there can be litt'.e doubt but that the

train would suffer tremendous shocks

with the possibility of buckling and its

consequences, and of injury to the crew

in the caboose.

TR.\CTIVE POWER FORMUL.^S.

(83) J. L. C, Swampscott, Mass.,

asks

:

Will you kindly tell me how to calcu-

late the ma.\imuni tractive effort of a

simple engine, a compound working

simple, and running compound? A.—
(i) The formula for the tractive power
of a simple engine is

d= X s X .85 P
T =

D
Where T is the tractive power in

pounds, d is the diameter of the cylin-

ders in inches, s is the stroke in inches,

and D is the diameter of the driving

wheels in inches. (2) The formula for

a Vauclain compound working simple

is given in answer to question No. 79,

of this issue. (3) The tractive power
formula for a two cylinder compound is

d= X s X 5^ P
T =

D
and the formula for a Vauclain com-

pound, working compound is

d'XsX^P I'XsXHP
T = +

D D
where 1 's the diameter of the low
pressure cylinder as d is the diameter

of -the high pressure cylinder.

TI.ME TO CH.\KGE 100 C.'kRS.

(84) W. H. C, West Albany, N. Y.,

writes

:

I. We have had a discussion here

about the time it takes the Westing-

house cross compound pump to charge

100 cars. Some think the new pump
can charge that number of cars in

about half the time it takes an ii-inch

pump to do it. and in a little less time

than the N. Y. Xo. 5. Please decide.

A.—The time required by the Sjj in.

cross compound pump to charge 100

cars depends somewhat on the bo.iler

pressure, main reservoir capacity,

length of brake pipe, size of equip-

ments, whether 8 or lo-in., and to what
pressure they arc to charge. .Assum-

ing that the boiler pressure is 200 lbs.,

the main reservoir capacity 50,000 cu.

ins., there is no leakage in the system,

all equipments are 8-in., the cars an

average length of 40 ft., and the pres-

sure is to. be 70 lbs., the cross com-
po.und will charge a train of 100 cars in

about 5 minutes. The N. Y. No. 5

could perform the same feat in a little

more than double this time, or say 12

minutes, while the ii-in. pump would

require about 15 minutes, and the g'A-

in. about 22 minutes. Leakage in the

system, of which there is always some,

will increase this time somewhat.

2. If a lOO-car train breaks in two

and is again coupled up, how long

ought it take the cross compound to

pump off the brakes? .A.—When re-

coupled, after breaking in two, all cm-
ditions as cited above the time re-

quired by the cross co.mpound t" re-

lease the rear brakes will depend on

the amount of excess pressure carried

and the frictional resistance to flow of

air on the brake pipe more than on the

capacity of the pump. It would re-

quire probably about 20 seconds to re-

lease all brakes, and if the cars were

equipped with K triples, less than this

would suffice to get all brakes off.

SAFETY VALVE PROBLEM.

C85) O. D. E., Tracy, Minn., writes:

( i) The area of a safety valve is 12

sq. ins. The weight of the valve and

stem is 10 lbs. The distance from the

fulcrum to the center of the value is 4

ins. The weight of the lever is 15 lbs.,

and the center of gravity is 20 ins.

from the fulcrum. If the ball is 35 ins.

from the fulcrum and weighs 75 lbs., at

what pressure will the safety valve

blow off? A.—61.77 lbs.

„ 75 xa-S + 15 X20+ 10 X4 2965 ,,,,,,
Ex. ^-^ = ^g =61.77 lbs.

EQUALIZINO CYLINDER CLEARANCE.

(86) A. J. D., Whiting, Ind., writes:

With one piston rod A-in. shorter

than the other, can the clearance be

equalized in both cylinders by chang-

ing the liners in tlie main rod, so that

both cylinders will have the same
amount of clearance, everything else

being equal? A.—Yes, the clearance

can be equalized. When the piston is

exactly in the center of its stroke, the

distance from the center of the piston

to the center of the driving axle is a

fixed amount, made up we may say, for

sake of example, of the length of the

piston rod and the length of the con-

necting rod. The piston rod length is

li.\ed but the length of the connccliny

rod can be varied. If one piston rod

is too short and the connecting rod-

on both sides of the engine are the

same length, the piston on the side in

question, that is the short side, will be

nearer the back of the cylinder than the

other. If you lengthen the connecting

rod the required amouin on the short

side it wiil push the p;sto.n to the exact

center of the cylinder and the clearance

in both cylinders will be alike. In do-

ing this you push the crosshead slightly

forward, and it will thereafter run up
nearer the cylinder head than it will to

the yoke each double stmke. Care

must be taken to see that it does not

strike at the cylinder head end. If there

is room enough, the piston clearance

can be equalized, but the crosshead

clearance will not be alike at both ends

of the stroke, nor will it be the same
as that of the other crosshead. The
slight difference in the length of the

two connecting rods will practically

make no difference to the engine.

Electric Trucks.

A pamphlet describing electric mo-
tor and trailer trucks has just been is-

sued by the American Locomotive Com-
pany, illustrating the types of this equip-

ment, designed and built by them. The
pamphlet begins with a description of

the principles of the designs, of which

fifteen are illustrated by full-page draw-

ings. Each illustration is accom-

panied by a list of dimensions. The de-

signs illustrated include motor trucks

for the New York Central suburban ser-

vice, for the Paris-Orleans, the Schenec-

tady, the Delaware & Hudson, the

Brooklyn Rapid Transit, the Buffalo &
Lockport and other railways. The
drawings show the construction in de-

tail, rendering it an easy matter to study

the designs. In addition to the draw-

ings, nearly all of the trucks are illus-

trated by reproductions from photo-

graphs. Among the details illustrated

are : Cast steel and wrought iron bol-

sters, truck hangers, spring planks,

Binkerhoff-Doyle wheel hubs and

journal boxes with collarless and collar

axles. Copies of the pamphlet will b;

supplied to those who write direct to the

.American Locomotive Company.

Safe Traveling.

The Canadian division of the Michi-

gan Central Railroad, formerly called

the Canada Southern, has closed the

thirty-first year of its existence with-

out having had a single accident in

which a passenger was killed. The
mileage of the division is more than 500

and the record is such, that officials of

the company think it would be difficult

to duplicate.
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Air Brake Department.
Diagrams of K Triples.

Mcclianical drawings are not snfli-

cienlly clear to everybody so, tliat they

are always clearly understood. Be-

cause of this fact and of the increasing

l^

FIG. 1. WESTINGHOUSE "K'- TRIPLE VALVE

CONDUCTED BY J. P. KELLY.

reservoir (jr cylinder, is the symbol K i

or K 2, as the case may be, cast on the

side of tlie body, and the projection

cast on the top.

The K I triple goes on where the

II I (F 36) triple is

used, and the K 2 -.^here

the H 2 (H 49) IS re-

quired.

The K triple valve

has two positions for

release of the brakes;

one. the full release,

shown in Fig. 2. and

the other retarded or

we might term it, slow

release, as shown in

Fig- S-

In diagram Fig. 2 the

brake pipe is represent-

ed as connecting to the

triple at the point B P,

ST that brake pi:e air

can flow into passage

and chamber o, past the

check valve into cham-

ber )'. thence upward
through passage y. in

the slide valve seat,

through port /, in the

slide valve, to chamber

R and the auxiliary res-

ervoir. It can also, at

interest taken in the K triple valve, we

publish in this number five diagram-

matic drawings which illustrate it in

all of its operative positions, and we
also publish a drawing, Fig. 7, showing

the arrangement of ports and cavities

in the slide valves, and in the seat as ac-

tually constructed.

A diagrammatic drawing is one in

which all parts of the mechanism repre-

sented are shown on one plane without

regard for their relative positions as

they really are in the mechanism it-

self, and these drawings shown here-

with in Figs. 2, 3, 4, 5, 6, enable the

reader to trace easily the course of the

air through the various ports and

passages.

As stated in the June number, the

general exterior appearance of t'.e K
triple is the same as that of all other

Westinghouse quick action triples, and

although the K triple is perfectly in-

terchangeable with the older type, with-

out alteration in the piping, it is il-

lustrated here in the half tone Fig. I,

so that it w-11 be all the more readily

recognized. About the only difference

between this and the older type that

can be noted when it is bolted to its

In I'lg. 2 all parts arc reprcscnteil

as being in their normal positions, that

is, with the triple valve, the emergency,

and the check valves in position to

charge the auxiliary, and to release the

brake. Port ;' is incorporated in the

K 2 triple, used on lo-in. equipments,

but not in the K i. The K i triple is

used on the smaller equipments, hence

docs not need this additional feed port.

A gradual reduction in brake pipe

pressure, such as is required for a serv-

ice application, causes the parts to as-

sume the position shown in Fig. 3,

service position. Here it will be seen

that ports i and ; are closed, preventing

back flow of auxiliary air into the brake

pipe; that the exhaust port p is clos-

ed so as to prevent escape of cylinder

air; and that ports Z, in the slide valve,

and r in the seat, are in register so. that

air from the auxiliary may flow direct

to the brake cylinder at C. At the same
time port y in the seat, leading from

chamber Y and the brake pipe, and port

(I in the slide valve, are in register, and

cavity v in the graduating valve spans

ports and q so that brake pipe air can

flow down through port /. past the

emergency piston, into chamber A', and

to the brake cylinder at C. The emer-

gency piston is fitted loosely so that

this can be easily done, without undue
the same time, flow through passages e, f tendency to move it.

and g into chamber /i. thence through This figure very clearly shows the

feed groove / into chamber R and the manner in which brake pipe air is ad-

FXG. FULL RELE.ASE .\ND CH.\RGIXG POSITION.

auxiliary reservoir, charging up the

latter to the same pressure contained

in the brake pipe.

mitted to the brake cylinder in ser\-ice

applications, and hence why it is that the

service reduction is transmitted so
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quickly to the rear of a long train, ap-

plying all brakes evenly and with a

uniform pressure.

The service lap position is shown in

Fig. 4. The valves assume this posi-

tion wht-n the auxiliary pressure re-

forward brakes is what prevents the

slack of long trains from running out,

and the consequent breakitrg in two, of

the train. Closing the feed port ( brings
about a more uniform recharging of

the au.-ciliaiics throughout the train.

FIG. 3.

duces to the same amount as that in

the brake pipe, or equalize with it. the

same as with the ordinary triple.

In Fig. 5 the parts are shown in what
is known as the retarded release posi-

tion. The triple piston moves to. the

right far enough, when the main
reservoir air flows rapidly into the

brake pipe, to close feed groove i,

leaving feed port y open to the au.\il-

iary, and thus checks the recharging

of the auxiliary reservoir; and the ex-

haust cavity n in the slide valve is also

moved to the right far enough to re-

duce its opening considerably, and
cause a slow escape of air from the

brake cylinder, thus retarding the re-

lease of the brake. The spring on the

slide valve end of the triple is com-
pressed whenever brake pipe pressure

is considerably higher than auxiliary

pressure, but as soon as the auxiliary

is charged up nearly even with the

brake pipe, this spring will return all

parts to their normal position, where
the exhaust port in and the feed groove

J will be wide open, as in Fig. 2.

When brakes are released by moving
the handle of the brake valve to release

position, the main reservoir air flows

rapidly into, the brake pipe raising the

pressure up much higher in the forward
end than in the rear of the brake pipe.

Hence, the forward brakes are held

applied, the rate of recharging the

auxiliary is reduced and brake pipe air

can flow with greater force toward the

rear, and materially hasten the release

of those brakes.

This retarding of the release of the

SERVICE POSITION.

Thus it will be seen that the K triples

makes the release of all brakes on a

long train much quicker and more cer-

tain and uniform than is the case with

the present quick action triples on

trains of fifty or more cars.

In emergency applications the K
triple operates just the same as the

Air Brake Piping.

At various times in the past this sub-

ject has been discussed in the columns
of this paper; and by various individ-

uals and by railway associations it has

been given serious consideration. The
result is that for a long time it has
been known that the straighter the air

brake piping is made the more satis-

facto.ry will be the action of the brakes
in both service and emergency applica-

tions, especially in the latter.

Although this is a fact, a careful in-

spection of the cars that make up our
trains, and of the locomotives that haul

them, would lead one to believe that

those who are both directly and in-

directly responsible for the kinds and
conditions of piping to be found on
ihem, were entirely ignorant of the ef-

fects which crooked piping and numer-
ous elbows produce on the operation of

the air brake, so well have they suc-

ceeded in getting in the largest number
of short bends and right angled elbows

possible, and this, too. when better

methods of arranging the piping, in

nearly every case possible to, be had,

would eliminate the elbows and at the

same time considerably reduce the

length of pipe required, and the cost,

for each car and locomotive. A care-

ful inspection of the piping on the hop-

per bottom and gondola types of coal

cars will convince anyone of the truth

of this statement.

The matter of a few additional un-

necessary elbows and of the unneces-

MV^

FIG. 4. SERVICE LAP POSITION.

present triple, except that a train fully

equipped or partially equipped with

them will get the rear brakes on con-

siderably quicker than with the present

triples and also with a little higher

pressure. The relative positions of the

parts and ports in emergency is shown
in Fig. 6.

sary greater length of piping, is not in

itself a very serious one, but when the

effects they produce in these days of

!o,ng trains, fast time and congested

traffic are considered, it becomes one of

grave importance, demanding prompt
attention from those concerned with a

view to an immediate betterment.
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To inaUc ck-ar llu- reasonableness ot

our objections to the presence of ells

and short bends in piping, let us con-

sider a few points concerning them to

show clearly how they interfere with

the jiroper action of the brake-;, and in

some extent injure lliem, if of modern
construction, and if of the older and

weaker type, crush and derail them.

Hut it is in emergency applications

that the objectional influence of crook-

ed piping is plainly seen, and at times

:.V/y////M/H

FIG. 5. RET.'VRDED RELEASE POSITION.

consequence how they can produce dis-

astrous results.

Every mechanic and engineer kno.ws

that any fluid, be it a gas or a liquid,

will flow through a straight pipe of any

given diameter with much less resis-

tance than it will if the pipe contains

short bends, and hence will flow more
quickly. Bearing this in mind, it will

be seen that a service application of the

brakes, wdiich requires a gradual reduc-

tion in brake pipe pressure, will be felt

considerably quicker at the rear of a

long train if the piping throughout is

as straight as ordinary conditions will

permit than it will be if the piping is

excessively crooked. Hence with

straight piping the application of the

service brake will be smooth and the

cars in the fain will be free from

the heavy strains which tend to rupture

knuckles, to produce break-in-twos,

and also damage lading. If the piping

is excessively crooked, shocks and

stresses result; and from this cause, as

well as from any other cause, the cars

are damaged, trains break in two and

lading is injured, thereby increasing the

cost to railway companies o.f mainte-

nance of rolling stock, and of claims for

damage by shippers.

There are conditions of train make up

conceivable, with regard to the location

IS the most disastrous in its eflfects. Let

us take for example, a fifty car freight

train hauled by a double header. If an

emergency arises the leading engineer

will quickly put the handle of the brake

valve in emergency position, with the

expectation that the rear brake of that

train will be on full inside of three

whether they arc of the standard type

or are not standard. With engines

whose total length is 72 ft., double

headed, making a total length of about

150 ft. of I in. brake pipe intervening be-

tween the brake valve on the leading

engine and the first car, quick action is

sure to be obtained when an emergency
application of the brakes is made, pro-

vided standard quick action triples are

next to the second engine, and the en-

gine and tender brake pipe connections

are put up free from right angled el-

bows and sharp bends. This means
that all brakes apply throughout the

train before there is any chance for the

slack to run in hard, hence, that the

train will come to a stop in the shortest

possible distance without shock or de-

railment. But let the condition be such

that the number of elbows between the

leading break valve and the first car

runs up to 19 or 20, as is the case nowa-
days on several roads, and quick action

of the triple valves will be sure to !ail

when an emergency application of the

brakes is made from the leading engine

of a double header; and the conse-

quences of the failure to get quick ac-

tion when wanted is certain to produce

bad results caused by brakes going on

hard on front portion of train, rear end
coming up hard against it, and in conse-

quence train buckling and spreading

over opposite track, collision of either

passenger or freight train then due and

approaching on that track, with possi-

ble loss of life and property.

BP

JQ'D t

FIG. 6. EMERGENCY i'uSMlON.

of loaded and of emjjty cars in the train, seconds after he does this. But whether
his expectations are fulfilled. or not will

depend on the condition of piping on
the engine and on the cars next to it,

with respect to the number of elbows
and short bends it contains; and it will

also depend on the kind of triples that

are placed next to the engine, that is.

where the dififerencc in time between
the application of the service brake on
the forward and on the rear end due to

crooked piping may be so great as to

cause enormous pressure, though grad-

ually applied, to come on the cars

toward the middle of the train, and to

This is the result to be expected from
the crooked condition of the piping in

air brake equipment that at present

exists to a large degree, a condition en-

tirely unnecessary and, therefore, one
for which there is no excuse. In our

opinion it is a condition which no rail-

road official should allow longer to
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exist, since it a moveinciit is put on foot

to remove it, soon it will disappear ami
tlic wrecks caused by it diminish and
soon cease altogether.

If o.ne will only take an occasional

trip through our large railroad yards to

observe the condition of the air brak":

piping on many of the cars, especially

with respect to loose clamps, and posi-

tion of angle cock on the ends, he will

wonder that accidents from closed

angle cocks arc not more numerous
than they now are.

Loose clamps especially on the ends

of brake pipes, allowing the ends to vi-

brate and the angle cock to strike

against the endsills, thus causing it to

work shut, are becoming too numerous,
and prompt and effective measures
should be taken to impove this condition

and so lower the signal, from force of

liabit. Instead of that, the lever re-

mains locked with the order calling for

its release hanging on the locking bar

waiting for the arrival of the train which

the order is intended. The signal being

at "danger" halts the train, and in order

to lower the signal to the proceed po-

sition, it is neccssarv to lake down tlic

Cabinet for Train Orders.

On many railroads there is a lack of

any uniform system concerning the han-

dling of train orders. One office may
have a good method of dealing with this

important matter and others may be very

deficient in doing the same kind of

work. With a view of introducing not

only, a good method but of reducing

it to a uniform and easy system, the

B. M. McClesky Train Order Cabinet

Company, of Louisville, Ky., have de-

vised a neat looking cabinet which can

be placed on a telegraph operator's

table, and while within arm's length is

yet sufficiently out of the way to leave

the table or desk free for writing or

telegraphing, etc.

The cabinet is an ingenious invention

which is used to file train orders before

delivery, and is equipped with levers to

operate the train order signals.

It is strongly made out of seasoned
cak, the levers are of wrought iron, and

the clips are made out of metal. There
are little bars attached to the walls of

the cabinet and these work on pivots

which the operator must lower in order

to place his first order. This act puts

an obstruction in the way of the lever

so that he cannot set the signal from

force of habit.

This arrangement is intended to make
it more convenient for the operator to

do things correctly and to prevent him
from acting in a blind way from force

of habit. The train order signals are

arranged so that they stand in the nor-

mal stop position with the levers verti-

cal in the cabinet and out of the way.

The clips for holding the orders are on

the hinged doors of the cabinet. When
the first order is received it is placed

in the clip on the north or south bound

side as the case may be. and the clip

is Jiung up on the little horizontal bar

which locks the vertical lever and the

signal in the stop position. The opera-

tor, therefore, does not pull the lever

^
order clip, remove the locking bar and

pull down the signal by bringing ilie

lever down on the table.

There can be no cause for mistake

liere, because tlic arrival and the stop-

ping of the train, and the appearance

01 the conductor will take place even if

the operator had forgotten all about the

train after he had received the order

and hung it on the locking bar. When
the signal is in the proceed position the

lever, which is twenty-four inches long,

is lying across the tab!c and is conse-

quently more or less in the way when
he is working ;il liis inMnnnent, so that

TR.MN ORDER CABINET.

as soon as the train has received its or-

ders and departed the operator is prac-

tically compelled to return the lever to

the vertical position, lock it with the lit-

tle horizontal bar and hang up the clip

where it belongs. There is a differ-

ence in the clips which prevents any of

them being put in a wrong place.

The inventor of this device is a loco-

motive engineer who has been in active

service on one railroad division for

twelve years and is still on the foot-

plate. He has observed the habits of

telegraph operators, and believes that

his system will prevent an operator from

performing his duties in obedience to

force of habit or b.ind routine. This

device does not conflict with the block

S'gnal system but has been devised as

a substantial aid to the telegraph op-

erator in the performance of his duties.

The inventor himself has been daily

faced by the hard railroad fact that the

life of a conscientious, able and thor-

oughly reliable man and those on his

train, may be sacrificed by the careless-

ness or even by the momentary forget-

fulness of a fellijw employee whom he

may not know and cannot warn. The
seriousness of this fact is beyond
dispute. Every effort to intro.duce

the supremely important element

of safety into railway ojieration is

a move in the right direction, and

v\Iiile the train order system remains,

it is the bounden duty of every re-

sponsible railroad officer to throw

around it every safeguard that the in-

telligence of man can devise. We. there-

fore, commend the idea contained in this

invention, and the principle involved, to

the consideration of all classes of rail-

road men.

Steam and Electric Locomotives

A pamphlet just issued by the

American Locomotive Company pre-

sents a paper read before the New York
Railroad Club by Mr. J. E. Muhlfeld,

general superintendent of motive power
of the Baltimore & Ohio Railroad, and

the pamphlet contains extracts from

the discussion inserted by permission of

the Club. The frontispieces are the

Mallet Articulated Compound, built

for the B. & O., and the electric loco-

motive used on that road. The paper

opens with a description of the electric

locomotive, giving details of design,

record of its performance since going

into service in 1903 and statistics of the

average cost of operation and mainten-

ance per hundred miles run. The next

seven or eight pages are taken up with

a description of the Mallet Articulated

Compound, shown in the frontispiece,

giving special features of design, and

comparing it as to total weight, tractive

power and hauling capacity with two

consolidation locomotives which to-

gether were formerly required to do

the work now done by the Mallet. Then
follows a record of the performance of

this locomo.tive. Mr. Muhlfe!d then

Koes on to mention jome of the results

obtained from this type of steam loco-

motive which cannot be duplicated by
other single units o,f steam, electric or

internal combustion locomotives in use

on American railroads to-day, and to

give a short resurrie of the requirements

modern railroad motive power must
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fullil. FoJlowing this is a statement of

equipment necessitated by the use tif

electricity for nintive power .uid that re-

ciuired where the steam hjcomo-

tive is used, and a summary of the gen-

eral features for a modern locomotive.

Mr. Muhlfeld compares the electric and

steam loco.motive from the standpoints

of efficient and economical operation

and maintenance, pointing out the

necessity of reducing the initial cost of

electrification by increasing the ef-

ficiency and economy of present types

of stationary boiler and by improve-

ments in the means of generating, dis-

tributing, converting and 'transmitting

electrical current. The rest of the pam-

phlet is taken up with discussions of

the paper by Mr. F. J. Cole, Mr. 11. 11.

Vaughan of the C. P. R.. Mr. VV. B.

Potter of the General Electric Company.

Mr. Angus Sinclair, and Mr. W. M.

Smith, closing with a summing up by

with the lirsl driver, and the first driver

i.; c(iuali/ed with the main and rear, so

that all the wheels under the engine it-

self are ecpialized and the 6-wheel truck

under the tender is arranged with cen-

ter jjlate and side be;irings in the usual

way. The tender truck springs are ar-

ranged like those of a passenger coach

6-wheel truck, so that each pair of

wheels bears an equal weight. The

spring buckles shown in our illustra-

tion are arranged not in the center of

each spring, but toward the outside in

each case. The reason for this was ex-

plained in our Correspondence School

columns in the August issue, Fig. .4,

page .374. The valve gear is indirect

and piston valves are used, liaving a

travel of S'A ins., and they are set line

and line in full forward gear,

and with }•( in. lead at a cut-oflf of 6 ins.

The boiler is straight top, wide fire

box radial stayed. 70i'« ins. in diameter

water and coal is considerably increased,

the weight is also greater. These loco-

motives are provided with grates 92 ins.

long by 85 ins. wide. These are intend-

ed for burning anthracite coal of pea

size, because the locomotives are to be

used in service where smoke would be

objectionable. While not intended for

long runs, the coal capacity of 4 tons

and water capacity of 3,850 gallons would

permit these locomotives to be used in

runs which are long enough for any or-

dinary suburban district. These are

believed to be the heaviest and most

powerful locomotives specially designed

for regular suburban service.

Some of the principal dimensions are

as follows:

Wheel Base—Driving, 15 ft.; rigid, 15 ft.; total.

35 ft. TO ins.

Weight—In working order, 225,000 lbs.; on

drivers, 136,000 lbs.

.\x'cs—Driving journals, main, 9x12 ins.; others.

9x12 ins.; engine truck journals, diameter.

HEAVY SUBURBAN PASSENGER 2-6-6 FOR THE BOSTON AND ALBANY.

John Howard, Superintendent of Motive Power.

Mr. Muhlfeld. .-\ copy of this pamphlet

may be o.btained by applying direct to

the American Locomotive Company.

Boston & Albany Suburban.

The Boston & Albany division of the

New York Central & Hudson River

Railroad has put into service ten simple

suburban locomotives of the 2-6-6 type,

having a weight of 136.000 lbs. on driv-

ers. These locomotives have 20 by 24

in. cylinders and 63 in. driving wheels.

The boiler pressure is 200 lbs. per square

inch and the tractive effort 25,900 lbs.

This is unusual power for a locomotive

designed for suburban service. The
driving spring arrangement of this en-

gine is such that the main and leading

drivers have overhung springs, and the

pony truck in front, which is of radial

swing center bearing type, is equalized

at the smoke bo.x end. The crown a id

roof sheets, each made of one sheet, are

arched, beginning at a point 21 ins. from

the mud ring. The cvown sheet is layed

out on a radius of 72 ins., and there is

a maximum steam and water space of

about 22 ins. above the highest point ot

the crown sheet. The heating surface

is 2.423.4 sq. ft., and the grate area 55

sq. ft., giving 44 times as much heating

surface as grate area. The fire box con-

tributes 148 sq. ft. of heating surface,

and the rest is made up in the tubes, of

which there are 365. each 12 ft. long

and 2 ins. outside diameter.

The basis of the whole design is an

e:irlier suburban locomotive built for the

New York Central & Hudson River

Railroad, at the Schenectady Works,

early in 1002. For the Boston & .Albany

locomotives the tank capacity lor

American Locomotive Company. Builders.

S'A ins.; length, 10 ins.; trailing truck jour-

nals, diameter, 5 ins. ; length, 9 ins.

Boiler—Working pressure, aoo lbs.; fuel, pea

coal.

Fire Box—Type, wide; length, 92^ ins.; width,

SsJi ins. ; thickness of crown, Jj in. ; tube, H
in.; sides, H in.; back, ii in.; water space,

front, 5 ins.; sides, 4 ins.; back, 4 and 5 ins.

Brake—Pump, 9H in. L.; two reservoirs, iS'/^xiU

ins.

Engine Truck-Two wheel radial swing, center

bearing; trailing, six wheel swing, center

bearing.

Tank—Style, U shape; capacity, 3,830 U. S. gal-

lons; fuel, 4 tons.

Wheels—Engine truck, diameter, 30 ins ; Trailing

truck, diameter. 30 ins.

Coolie women act as railway porters

at Mandalay. and carr>- heavy trunks on

their heads from the train to the river

steamer, a distance of about 200 yards,

for a fee of one half-penny per package.

— X. Y. Globe.
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Automobile and Horse Car.

A new combination car for the

transportation of automobiles, horses,

and carriages has lately been brought

out by the Boston & Maine Railroad,

and is for express service. The car it-

self is 61 ft. I'A ins. long over sheeting

t-' V^^BH
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brake is used with 14-in. brake cylinder.

The car is also equipped with the air

signal. There are hand brakes at one

end of the car, beside the narrow door.

The wheels are 33 ins. in diameter with

steel tires and the axles have jcnirnals

4'/4x8 ins.

The body bolsters are made of cast

steel made in I-scctian, and in plan

something like the letter H, the two up-

rights of the letter being separated

from each other by about 4 ft. 4 ini.

centers and each reaching from side

sill to side sill. The crossbar of

the letter is thus placed longitud-

inally under the center of the car

and carries the center casting.

The resemblance to the letter H,

however, is not exactly accurate, be-

cause the cross car members are not

only joined by the piece carrying the

center casting but they are joined at

monitor roof boards, 14 ft. iVi ins.;

height from rail to top of eaves, 11 ft.

4 ins.; height from rail to top of buffer

beams, 4 ft. 2 ins.; height from rail to

center of couplers, 2 ft. loj/^ ins.; length

inside of end sheathing, 60 ft. O ins.;

width inside of side sheathing, 9 ft.

I'A ins.

Steel vs Iron.

Iron worked up by smiths in media:-

val times was produced by a process

akin to the puddled steel process and

was almost identical with the material

used at the present time under the

names of ingot metal or soft steel.

Many of these forgings are in existence

at the present time, but to duplicate

these forgings by the use of puddled

bar would be impossible even with the

help of Tubal Cain.

This tribute to the smiths of old was

dicated that there was a larger propor-

tion of carbon in steel than in wrought
iron, but this docs not hold good at the

present time as some of the mild steels

made now-a-days contain no more car-

bon than some kinds of wrought iron.

Sir William Armstrong, the great

English steel maker, believes that steel

is iron produced by fusion instead of by

a process of adhesion, and in that case

it is entirely independent o.f any parti-

cular amount of carbonization. Steel,

therefore, has an advantage over iron

in being free from defects of welding

and it generally contains more carbon

than wrought iron does. This makes
iteel stronger and it is tougher under

(.ertain tests but mere liable to fracture

under others.

The manufacture of steel is continu-

ally impoving while that of iron is

practically stationary, and will eventu-

AUTOMOBILE AND HORSE CAR—BOSTON AND MAINE RAILROAD.
H. Bartlett, Superintendent of Motive Power J. T. Chamljerlain. M. C. B. J. W. Marden, Asst. M. C. B.

their ends by pieces passing under the

side sills. The bolster is cast all in one

piece and thus supports the siae and

the center sil'.s as well as reaching from

one side of the car to the other. The
bolsters are thus able to provide a

large area ol support at each end of

the car. The side bearings are bolted

to the bolster and slope up to the center

so as to bring the truck back to its nor-

mal position when the car is running

on straight track.

The cars have standard monitor

roofs and are ventilated by swing sash-

es, eighteen on each side. The cars

can be used for horses, automobiles,

carriages, baggage or general morclian-

dise, and are altogether very useful

units of passenger train equipment. A
few of the principal dimensions are as

follows : Length over co.uplers, 64 ft.

yi-Jn.; distance from center to center

of trucks, 42 ft. 7 ins.; width over eaves,

10 ft. 2.^4 ins.; height from rail to top of

given by Mr. Thomas Lace in a paper

read before the Railway Club of Pitts-

burgh not long ago. Mr. Lace is fore-

man blacksmith fo.r the Pittsburgh Coal

Company. Speaking of the uses of steel

vs. wrought iron, among other things

he said, cast iron is not malleable but

crumbles to pieces after being heated

and struck by the hammer, and wrought
iron is produced, though malleable as

a pasty mass, the temperature of an

ordinary furnace being insufficient to

melt it. Wrought iron is more fibrous

than mild steel, and it contains from
the method of its inanufacture, an aver-

age of 3 to 7 per cent, by volume, of

slag. The slag is distributed through

the mass and detracts from the strength

of the iron.

The process of fusion used in the

manufacture of mild steel, eliminates

the slag. This is a great advantage as

regards homogeneity and strength.

Former definitions of the word steel in-

ally merge into that of steel as pro-

duced by the process of fusioji. The
decadence of the iron industry as such

may be back to A. D. 1784 when Cort

introduced the puddling furnace and the

rolling mill into England. Quantity

began to take the place of quality, as a

more impure iron was made by this

process than by the old fashioned open
forge process. The use of charcoal in

blast furnaces probably helped in some
degree to keep the quality of the iron

made. The hot blast introduced by
Xeilson in 1828, and the use of coke in-

stead of charcoal in the process of

smelting and refining assisted to keep

up the quality in the manufacture of

iron. From this time on iron began to

take on its modern characteristic, which

is lack of homogeneity. Charcoal iron,

however, held its place in America

long after its manufacture in England

had been virtually abandoned for gen-

eral purposes.
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At the present time the quality of the

scrap used in the mannfacture of

wrought iron has deteriorated. For in-

stance, we may have a pile of red short,

cold short, and donblc refined iron, also

mild steel of differing qualities with

their various oxides, the whole making
a conglomerate cemented togethef or

not cemented in places by the presciKX-

of dirt. Iron as made by the puddling

pracess served its purpose in the early

days of railroads and steam navigation,

but what would be thought of con-

structing locomotive boilers, rails.

bridges, wire rope, steel cars, and a

whole host of articles now made of

.steel, if we had to. go back to iron.

One railroad entering Pittsburgh

adopted steel in place of iron about

1895. The steel they then got was as

a whole unfit for railroad work. At th6

same time Lowmoor iron axles were

imported from England and about the

same time they got some 8 in. round

Lowmoor iron for crank pins. The
axles did not give as good service as

steel, and several of the crank pins

flawed in the process of case-hardening.

All had to be ground to shape, as owiuf

of tinish formerly demanded when ordi- side bearings, and truss irons can be
nary carbon steel tools were used. The advantageously made of steel. In

advent of high speed steel has rung freight car work with a few exceptions

the dentil knell of a'.l close forging, and the work in steel can be bent cold by

NEW ELECTRIC LOCOMOTIVES RE.\nY FOR THE ROAD WITH OVERHEAD
CONNECTION FOR ROAD CROSSINGS.

wliat with milling machines, heavy

lathes and planers, saws, twist drills,

etc., steel is now cut as readily, if not

as rapidly, as wood.

Steel as regards its application to lo-

-^inotives is niakipg rapid strides as ap-

suitable appliances, and in relation to

lasting or wearing qualities, steel brake

hangers, bolts, truss rods, fulcrums.

brake levers and bolts from J^-in. up to

iJ4 ins. give better service than their

equivalents in puddled bar iron.

TEST TRACK FOR N. V. C. ELECTRIC LOCOMOTIVES SHOWING THIRD R_\1L ALONG
THE LINE AND OVERHEAD CONTACT FOR HIGHWAY CROSSINGS

to the slab welding process o.f manufac-
ture, they took an oval shape in cool-

ing. This instance is given to show that

a superior grade of iron is not equal to

the average mild steel.

Steel forgings, which are to be ma-
chined, do not require the close margin

plied to castings, but the limit has not

been reached in forgings. All the spring

rigging can be made from steel, and

give better service than iron. The same

may be said of driver brake and engine

truck work. For passenger cars, swing
hangers, equalizers, truss rods, bolsters,

Service in the Electric Zone.

Last October, the first half of the

ipecilied 50000 mile endurance test of

the first high speed electric locomotive

built jointly by the General Electric

Company and the Afnerican Locomotive

Company, was completed on the test

tracks of the New York Central Lines

at Schenectady. On June 12 of this

year, the locomotive completed the

second half of this service test. The
inaintenance expense per mile amount-

ed to $0.0126. This figure includes

inaintenance of motors, brake shoes,

tires, inspection, and other miscellane-

ous items. The operating conditions in

this test were more severe than those

to which the other thirty-five electric

locomotives will be subjected. The
test locomotive hauled a train averag-

ing from 200 to 400 to.ns over a six

mile track and high speed running

under these conditions involved higher

braking and accelerating duty than in

regular operating service.

Our illustration shows eight of the

thirty-five electric locomotives, each

of which weighs 100 tons and can de-

velop 2,200 h.p. These have been built

for terminal service on the New
York Central for New York City and

vicinity. There are now fourteen ma-

chines complete. Of the eight loco-

inotives shown, two have already gone

to New York. Those yet to be built

are well under way at the shops of the

General Electric Company and the

American Locomotive Works and it is

expected that all will be ready for

service in early October.
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Of Personal Interest.
Mr. \V. C. Hope Iki.s l)i.-cn :ii)i>riiiil(.-il

({uiieral passenger ageiil of llic Ce-nlral

Railroad of New Jersey, vice Mr. C. M.

Hurt, resigned. Mr. Hope has been

associated witli this road for many
\ear-. He was born in Somerville, N.

J., edncated in llic Wyckoff School,

I'^lizabctli, and graduated from the

Cliapin Collegiate School of New
\vr\<. .Vs a boy, in 1879, he entered

the employ of the passenger depart-

ment of the C. R. R. of N. J., and in

ltS87 was made chief clerk. In 1901 he

was appointed assistant general pas

sengcr agent, in which position he re-

mained until the recent appointment

as general passenger agent of the sys-

tem. Mr. Hope's long service will

W. C. HOPE.

stand him in good stead in his new
position, and his many .friends look

forward to a very successful career for

him.

The oftice of the master mechanic of

Midland Valley has been removed

from Fort Smith, Ark., to Muskogee,

1. T.

Mr. H, S. Rogers has been appointed

engineer of maintenance of way and

con.^tructiou of the Illin.?is, Iowa & Min-

nesota.

Mr. Herbert Riddle has been ap-

pointed night roundhouse foreman of

the Denver & Rio Grande shops at

Salida, Colo.

Mr. F. Paul has been appointed engi-

neer of tests of the Cincinnati, New Or-

leans & Texas Pacific, with headquarters

at Lexington, Ky.

Mr. J.
!•'. Leake has been appointed

master car builder of the Southern

Railroad, vice Mr. A. Armstrong, as-

signed to other duties.

Mr. W. Whitakcr has been appointed

assistant engineer of the Norfolk &
Western system at Toledo, O.

.Mr. H. J. Shaw has been appointed

assistant division engineer of the Penn-

sylvania lines west, at Toledo, Ohio,

vice 11. Eichler. lesij^ned.

Mr. H. P. Meyers has been appointed

master mechanic of tht International &

(ireal Northern at Taylor, Tex., vice

Mr. C. M. McLain, resigned.

Mr. I'". S. Irvine has been appointed

to the new office of right of way engi-

neer in the real estate department of

the Pennsylvania Lines West.

Mr. T. H. Williams has been ap-

pointed general foreman of the South-

ern Railroad Shops at Knoxville, Tenn .

vice Mr. C. H. Lewis, resigned.

Mr. T. P. Anderson, has been ap-

pointed superintendent of tests of the

Cincimiati, New Orleans & Texas Pa-

cific, with headquarters at Lexington, Ky.

Mr. (;. A. Gallagher has been ap-

pointed master mechanic of the South-

ern Indiana R.iilway, with headquarter>

af Bedford, Ind,. vice Mr. \V. C. WaLh.

resigned.

Mr. W. Kells, master mechanic of the

Lehigh \'alley at Sayre, Pa., has been

transferred to East Buffalo, N. Y., in a

sniiilar capacity, vice Mr. F. R. Cooper,

resigned.

Mr. A. L. Graburn has resigned as

superintendent of shops of the Great

Northern at St. Cloud, Minn., to en

gage in the railway supply business at

St. Paul, Minn.

Mr. T. F. Drefus has been appointed

superintendent of motive power of the

BufTalo & Susquehanna, with headquar-

ters at Galeton, Pa., vice Mr. C. R.

Williams, resigned.

Mr. M. J. McGraw, master mechanic

of the Missouri Pacific, at Fort Scott,

Kan., has been transferred as master

mechanic to St. Louis, Mo., vice Mr. L.

Bartlett, transferred.

Mr. S. K. Dickerson has been ap-

pointed assistant superintendent of mo-

tive power of the Lake Shore & Mich-

igan Southern Railway, vice Mr. Lc

Grand Parish, promoted.

Mr. W. W. Breckenridge, master me-

chanic of the Great Northern at Crooks-

ton, Minn., has been transferred to Great

Falls, Mont., in a similar capacity, vice

Mr. F. M. Fryhurg. promoted.

Mr. C, M, Burt, foriiicrly general

passenger agent of the Central Kailroail

of New Jersey, has accepted a simdar

position with the Boston & Maine.

Mr. Burt's headr|uartcrs will hereafter

be in Boston, Mass. Although yet a

young man, Mr. Burt has had 25 years'

experience in railroad work. He began

in the auditor's office of the New York,

Pennsylvania & Ohio, familiarly known
as the "Nyp and O." In 1882 he gave

up railroading and for a short time

took a position in the United States

Quartermaster's Department, but by

the end of the year he became a rail-

road man again and was employed by

the West Shore as rate clerk. In r888

Ik- berrime rln'.-f rate .h-rl; in the Trunk

C. M. BURT.

Line Passenger Association and later

held the same position in the Joint

Passenger Association. In 1899 Mr.'

Hurt became general passenger agent

of the Fitchburg Railroad and later.

when this line was absorbed by the B.

& M., he became assistant passenger

agent of that road. Later he took the

position of general passenger agent for

the C. R. R. of N. J., and now leaves

that line to become the general pas-

senger agent of the Boston & Maine.

Mr. F. M. Edwards, resident engineer

of the Southern, at Chattanooga. Tenn..

has been appointed engineer of main-

tenance of way at Birmingham. Ala.,

vice Mr. P. S. Fitzgerald, resigned.

Mr. W. T. Xoonan. former general

superintendent of the Buffalo. Rochester

& Pittsburgh, has been appointed .gen-
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cral nian;gtr, and the position of gcn-

tral superintendent has been abolished.

Mr. C. L. Harris, formerly assistant

SHperiiitendeiit nf the Southern Rail-

way, lias been appointed superintend-

ent of the Kno.\villc division of the

same road, vice Mr. Loyall. promoted.

Mr. Andrew M. McGill has resigned

as general foreman of the mechanical

dt-partment of the New York, New
}Iaven & Hartford, to become master

mechanic on the Lehigh \"alley Railroad

at Snyer, Pa.

.Mr. W. J. Tijlcron, of Pocatello, Ida-

h(i, has been appointed superintendent

of motive power of the Southwestern

Choctaw d'vision of the Chicago, Rock

Island & Pacific, at Topcka, vice Mr.

T. Roope, resigned.

Mr. G. R. Loyall, formerly division

superintendent of the Knoxville divi-

sion of the Southern Railway, has

been appointed assistant general super-

intendent of the Middle District, with

• •fhce at Kno.xville, Tenn.

Mr. C. E. Carson has been appointed

superintendent of Kansas City Termi-

nals, vice Mr. F.. K. Carnes, resigned.

'I'he Terminal includes the Missouri Pa-

cific, the St. Louis. Iron Mountain &
Southern and the leased, operated and

independent lines.

Mr. C. A. Henry, master mechanic of

the Columbus shops of the Pittsburgh,

Cinciimati. Chicago & St. Louis, has

been appointed assistant superintendent

of motive power. He will be succeeded

by Mr. P. F. Smith, master mechanic

of the shops at Dennison.

Mr. N. M. Loney. assistant engineer

<if motive power of the Northwest Sys-

tem of the Pennsylvania Lines, at Fort

Wayne. Ind., has been appointed master

mechanic of the Northwest System, with

headquarters at Chicago, succeeding

Joseph J. Walsh, transferred.

Mr. H. 11. Scovil has recently been

appointed sales agent of the Latrobe

tire deparlment in the Chicago office of

the Railway Steel Spring Company, of

New York. Mr. George M. Burns has

been appointed general sales agent of

the St. Louis office of the same com-

pany.

Mr. E. D. Bronner. who was lately

appointed superintendent of motive pow-

er of the L. S. & M. S., has been trans-

ferred to the position which he has so

long and ably held, that of superintend-

ent of motive power of the Michigan

Central, at Detroit. This transfer was

made at Mr. Bronncr's own request and

was necessitated by the continued illness

of a inember of his family.

Mr. Charles W. Haighl. a locoiuotive

engineer on the Delaware. Lackawanna

& Western, was recently presented with

a medal of honor by President Roose-

velt, in accordance with the act of Con-

gress establishing this distinction. Haiglit

saved the life of a child by climbing out

on the pilot of his engine and pulling

the little one clear, froiu between the

rails, while the train was moving.

Mr. (leorge II. Williams was recently

given a luedal of honor by the President

of the United Stales as the recognition

established by Congress for heroism dis-

played in connection with railroad work.

Williams dashed in front of a moving

train and saved a woman from a terrible

death. The rescuer, who is an engineer

on the New York Central, was thrown

down and hurt while performing this

act of bravery.

Mr. Ledrand Parish was appointed

superintendent of motive power and

equipment of the Michigan Central on

July 23 last and has now been appoint-

ed superintendent of motive power of

the Lake Shore & Michigan Southern,

the Lake Erie & Western, the Lake

Erie .Mliance & Wheeling and the Dun-

kirk Allegheny Valley & Pittsburg,

with headquarters at Cleveland, Ohio,

vice Mr. E. D. Bronner, transferred.

Mr. Lewis G. McNab has been suc-

cessful in winning the Grand Trunk

scholarship, which covers four years'

tuition in the faculty of applied science

at McGill L'niversity, at Montreal. Mr.

.McNab is i; years of age. He has just

graduated from the High School, and is

a son of Mr. William McNab, assistant

engineer of the Grand Trunk, and who

is also a director of the American Rail-

way Engineering and Maintenance of

Way Association, a well-known member

of the Canadian Society of Civil Engi-

neers, and president of the Caledonian

Society of Montreal. The scholarship

is open to apprentices and other em-

ployees of the Grand Trunk under twen-

ty-one years of age, and also to sons

of regular employees, and it was under

this lie^id that Mr. McNab entered.

Obituary.

Charles .Addison Bragg, district office

manager of the Westinghouse Electric &
Mfg. Company, Philadelphia, Pa., died

receiitly after an illness of over two

months' duration. Mr. Bragg was one

of the pioneers in the electrical business.

having been associated with the United

Stales Electric Lighting Coiupany as

early as 1882. His connection with the

Westinghouse Electric & Mfg. Company

began in the year 1889. when he was

made the manager of the Philadelphia

office, which position he filled success-

fully up to the time of his death. Mr.

Bragg possessed a most genial disposi-

tion, which endeared hiin to all with

whom he came in contact. He was born

and brought up in Franklin county. Mo,

Following his early education, he attend-

ed Yale College, froin which he grad-

uated. He was 56 years old. Mr. Bragg

is survived by his wife and one daughter.

Westinghouse Electric Company.

The Westinghouse Electric and Man-

ufacturing Company, of Schenectady.

N. Y., have issued a very important

report covering a period of six

years and showing the phenomenal

.a;rowth of the company's operations in

that period. There are now about 15,-

000 emploj'ees exclusive of the selling

organization. The chief works are at

East Pittsburgh, where there is a line

of railway to Trafford City owned by

the company and furnished with the

third rail and adequate appliances for

testing electric locomotives using direct

current. Mr. I,, .A. Osborne, vice-pres-

itlent, in reporting on behalf of the En-

gineering Department gives great credit

to Chief Engineer, Mr. B. G. Lamme.
whose masterly application of the

single phase system furnishes the most

economical use of electric power on

railways. In addition tu the company's

works at East Pittsburgh they operate

an extensive foundry at Cleveland and

another at .Allegheny, and are extending

their works at Newark and have pur-

chased a large property at W^atsessing,

.M. J., where the manufacture of incan-

descent lamps will be conducted.

I'ranch works are already in operation

ui London, Paris and Berlin, and the

company's operations are already the

largest of their kind in the world. It

may be added that the sales for the

present year will exceed $,^4,000,000.

Graphite Brushes.

Di.xon's Graphite Brushes, for electri-

cal machines are coming into great pop-

ular favor. Their superiority' over the

ordinary carbon brushes has been

claimed b\- all who have given them a

fair trial. The lubricating quality of

the graphite brushes is an important

advantage immediately apparent, while

in comparison with many makes of

lirushes the graphite brush is soft, and

all that is necessary is that the commu-
tator f)n which they are to be used

should have a true and polished surface

in order to insure uniform contact.

Send for a copy of their new catalogue

and it will be mailed to. you by the

Joseph Dixon Crucilile Co., Jersey City,

N. J.

Railway Record in Connecticut.

It appears from reports compiled by

the Board of Railroad Commissioners

of the State of Connecticut for the

year ending June 30, 1905. that there

were 64,403.149 passengers carried oh

the steam railroads, without the loss of

a single life, and that only 36 passen-

gers were iniured. The average length

of each passenger trip was 18.51 miles.
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Steel Passenger Coach.

The SoiitlK-rii Railway liave leeeiitly

received some steel passenger cars

Irom The Pressed Steel Car Company
(f Pittsburgh, Pa. One of these cars

was cxliibitcd at the meeting of the

M. M. and M. C. B. A.ssociations at .^t-

hintic City this snmmer.
The cars arc of the same general

s'i/.e as tlu' standard coaches of the

Southern Railway, and the interior, ar-

rangement of seats, smoking room and

saloons as well as the general ajipear-

ance of the car conforms to the com-

pany's standard. In equipment, spec-

ialties, etc., the same rule has also been

followed wherever practicable, so as to

facilitate repairs and interchangcability.

The uiidcrframe, superstructure, plat-

forms, platform sills, body carlines and

the side sheets of the cars on the out-

side below the windows are made of

steel in the form of plates, pressed,

rolled or bnilt-up parts, according to

the requirements and the adaptability

of the material. The interior finish.

toni. The main post consists of two

angles spaced apart, and the inter-

mediate posts consist each of one T-

shapc. The main post extends from

bottom of side plate to roof, but the

intermediate posts extend from roof to

window sill only, at vvliicli point they

arc riveted to a reinforcing plate ex-

lending between the main post inside

of the side sheets. The floor is com-

posed of '/i-'\n. steel plates upon which

are laid two courses of wooden floor-

ing, each ^-in. thick with 'A-\n. felt

paper betw'cen. The top of the floor

is covered with A-in. thick linoleum.

The platforms are supported on the cen-

ter sills and on 6-in. channels.

The platform end-sills are steel plate,

A-in. thick, pressed into channel shape

and to suit vestibule fixtures. All ver-

tical lines of rivets on the outside of the

car are covered with special drawn

steel mouldings, which give the appear-

,ince of broad panels.

'I'he construction of these cars ha;

lieen worked out bv the Pressed Steel

I0^^ ins.; width inside between finish, 8 ft.

10=^ ins.; height irnm top of rail to top of

body, 14 ft. 2 ins. Tlic car is also equipped

with Wcstinghouse high .speed automatic it\r

brakes. Buhoup 3-stcni couplers, Gold car

heating system. Alf.o one 16 "D" stove,

McCord journal iKjxes. I,ightcd by the

I'intsch Sys.cm. and Biihoup, wide vestibule

jilalfoniis.

Baldwins and the Santa Fe System.

A record of recent construction of lo-

comotives at the Baldwin Locomotive

Works is published in a beautifully il-

lustrated catalogue (No. 56) and com-
prises twenty-five photographs and

other views o.f locomotives chiefly built

for the Atchison, Topeka and Santa I'e

Railway System. The illinninated letter

press description presents in an inter-

esting way the history of the Santa Fe

system, which occupies a prominent

position among the great railways of

the United States. The growth of the

system has been rapid and continual

since the main line was opened for traf-

fic in 187.3, beginning at .Atchison, Kan-
sas, and extendii'g to the western

STEEL P.\SSENGER CO.\CH FOR THE SOUTHERN.
A. Stewart. Mechanical Superintendent.

doors, windows, window sash, upper

part of floor, roof, and the outside above

the window sills is made of wood.

The underframc is composed of two
fish belly center sills built up of -'s-in.

plates, 22-in. deep at the center and

13^ ins. over the-bolster. These plates

are reinforced with angle irons and

tover plates and extend throughout the

length of the cir between the platform

sills. The body bolsters, spaced to suit

^ix wheel trucks, consist of I's-in.

plates I3J/^ ins. deep near the center

?ills, tapering toward the sides and re-

inforced with T-irons and cover plates

on top and bottom. The side bearings

are supported on 8 ins. I-beams, se-

cured between the bolsters.

The underframe consists of two deep

.'.nd eight shallow diaphrams on each

side of the car between the bolsters.

The deep diaphagms are made up of

%-in. plates, 20"/^ ins. deep at center

sills and they are reinforced with T-
irons and cover plates on toji and bot-

Pressed Steel Car Co.. Builders.

Car Company subject to the approval,

concerning important parts, of Mr. A.

Stewart, mechanical superintendent,

and Mr. R. L. Ettinger, Consulting

IMechanical Engineer, both of the South-

ern Railway, and while the construc-

tion as a whole, as well as in detail,

may be more or less changed in simi-

lar cars, built hereafter, this one in-

dicates that a step has been taken in

the right direction, producing a car of-

fering greater resistance to damage in

accidents as well as minimizing danger

to passengers in such emergency. The
Pressed Steel Car Company is prepar-

ing drawings of other advanced

types of steel passenger coaches and

steel trucks, and these are to embody
the use of non-inflammable or totally

fireproof materials.

Some of the principal dimensions arc

as follows

:

Length over platforms, 74 ft. 6^^ ins.; length

over body end sills, 56 ft.; total inside length,

65 ft. 3H ins. ; distance from center to center

of trucks, 50 ft. ; width over side sheets, 9 ft.

boundary of the State, a distance of 470

miles. The company now control g,j2i

miles of railways. A double daily serv-

ice is now maintained between Chicago

and San Francisco and takes rank as

being among the finest trains in the

world. The distance approaches 2,6ck)

miles, and the running time is 3 days

and 4 hours, the road crossing three ex-

tensive mountain ranges of great alti-

tude.

Since the beginning over l.tXK)

locomotives have been furnished to

the company by the Baldwin Loco-

motive Works. The first engines built

were of a type that was used on all

classes of traflSc and weighed about 30

tons. They had a four wheel truck

in front with four driving wheels and

for the mixed passenger and freight

traflic of that period were very service-

able engines. Stronger locomotives

were found necessary when the South-

ern Pacific division of the line was

opened and grades of over 300 feet per
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mile hail to be climbed. The lirst of

the consolidation and ten wbecl engines

then appeared. They weighed about 60

tons and with the lirst and third drivers

having plain tires these engines could

readily round the sharpest curves.

In the early '8o's the necessity for still

larger locomotive became greater with

the rapidly increasing volume of trans-

portation and previous to 1890, over

one hundred ten wheel locomotives for

both passenger and freight service were

supplied to the syr-tcm. besides a num-

R\cK rR.XME FOR LIFTING ROLLER BRIDGE OVER
NE\V.\RK BAY—C. R. R. OF N. J.

lu-r of six wheel switching engines. In

1898 the first engines built with cast

steel frames were furnished to the

c^iiiipany by the Baldvj'in Locomotive

Works. The weight of the locomotives

had now reached to 80 tons and it was

then thought that the limit of weight

had been reached, but in the meantime

a rapid developrnent in the weight and

power of heavy freight locomotives

was taking place. The balanced com-

pound was coming into favor and of

and 54 minutes, averaging 50.4 per

hour. I'his feat is not rivalled by any

record of long distance running, and

rcllects the highest credit on the enter-

prise of the railway company and the

admirable constructive ability of the

Baldwin Works. A copy of this pam-

phlet may be had on application to the

builders.

The Watson-Stillman Company, of

Xew York, have just issued a new cata-

logue No. 69. dealing with railroad hy-

draulic tools both for

street car and steam rail-

road work. It therefore

supersedes theii former

issues Nos. 52 and 53.

Among the many beau-

tifully illustrated and

clearly described jacks

and presses, is an hy-

draulic jack with inde-

pendent pump not pre-

viously published. There

are many situations where

It is inconvenient to work

the lever of a jack be-

cause of lack of room.

These conditions are met

which is broad-based,

strong and which has

metal pipe connecting

jack. The jack

cramped position

by tht

ROLi^ER OF BRIDGE AND COUNTERWEIGHT-C. R. R. OF

N. J.. NEWARK BAY.

these 137 have been built by the Bald-

win Company for the Santa Fe system.

The total weight of engine and tender

is about 180 tons. It may be added

that a large number of these engines

are burning oil with the most gratify-

ing results. Some of the special runs

made by the Baldwin engines are the

most notable on record, among the lat-

est being the Scott special, which ran

from Los Angeles, Cal., to Chicago,

111., a distance of 2,265 tniles in 44 hours

jack

compact and

a flexible

the pump to the

may be placed in a

and the operator may stand at a con-

venient distance with ¥ne pump ami

easily operate the jack. This tool i^

made in many and various sizes. A new

pulling jack for hoisting or pullin-

heavy weights in engine rooms or other

places is shown on page 22. A new

special hydraulic telescope

car jack appears on page

28. Two new tools are

illustrated on pages 66

and 67, being respectively

a swivel beam crank pin

press and a motor driven

'^^fi crank pin press. New
B^B matter has been added on

'^^1 pages 70-71; and on pages

k, A? 74-75-76-77 ihere are

shown some new types of

wheel presses made with

4 rods and designed with

the idea of being able to

take the strains more

evenly than can be done

with ordinary flat 2-rod press. Pages 81

and 82 show tools which have hitherto

appeared in this company's catalogues

or in illustrated notices. The one on

page 83, which is a portable shaft

straightener for lathes has had five new

sizes added. The company will be

happy to send a copy of this catalogue

to anyone who applies to them for one,

and a perusal of it will not only be

found very interesting but instructive as

well.

Here

She Comes!
Just finishing her run

having made every station

on schedule time. And

her bearings and pins are

cool as cucumbers.

This is the kind of record

every engineer can turn in

who uses Dixon's Flake

Graphite on his engine.

Hot pins and bearings, and

delays due to friction

troubles of any kind, abso-

lutely will not occur if

Dixon's Graphite is judi-

ciously used.

To each and every one

who doubts this fact, or

wants to see it proven, we

desire to send a liberal free

sample and Booklet 69-C,

which tells how and where

to use Dixon's Graphite.

JOSEPH DIXON
CRUCIBLE CO.
Jersey City, N. J.

F5akeOraphite|
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RAILROAD
SUPPLIES

OUR NEW CATALOG
of "J.-M." Asbestos and Mag-
nesia Railroad Supplies is now
ready for distribution. This

is the most complete catalog

of its kind devoted entirely

to Railroad Materials.

WRITE FOR CATALOG
NO. 250-A TO-DAY

A Few J.-M. Products

Smoke Jacks
" Transite " Fireproof Lumber
Asbestos and Magnesia Locomotive

Lagging
" Vulcabeslon " Pump Packing
" Vulcabeston" Gaskets
" Vulcabeston " Rope Packing

Train Pipe Covering

"Kearsarge" Gakets

All grades ol Asbestos and Mag-
nesia Pipe Covering

Hair Felt

'' Keyitone " Hair Insulator

Asbestos Cements

"Retort" Cements

"Canadax" Wick Packings

High Pressure Asbestos Packing

Asbestos Rooting

Portland Sectional Conduit

H.W.JOHNS-MAWILLECO.
Manufacturers of .\sbtslos and Magnesia
Products. Asbestos Roofings, Pack iuRS. Elec-
trical Insulating: Materisls, "Noark" Ftise
Devices, Electric Railway Supplies, etc

NEW YORK ST. LOUIS MINNEAPOLIS
MILWAUKEE PITTSBURG DALLAS
CHICAGO CLEVELUND SANTRANCISCO
BOSTON NEWORLEANS LOS ANGELES
PHILADELPHIA KANSAS CUV SEATTLE

LONDON

Semi- Plug Valves.

I'.iigiiic No. Ill of the Buffalo & Siis-

'imlianna Railroad, has a record per-

il umaucc of valves. The valves are tin-

Si'iiii-plug type made by the Ainericaii

r..il.ini--c V.ilvc Company of Jersey

Sliore, I'a. The engine made 91,000

miles in regular service with no apprc-

liable wear of valves or cages. On the

I ith of last July this engine had been in

continuous service, except, of course,

when laid up for repairs, for five years,

.iiid the valves are at this time reported

to be absolutely steani-tiyht and to all

aiipcarances the same as when first ap-

plied. That means five years without

re-boring the valve cage. The secret

of this is said to be the control of the

frictional contact of the Snap rings

against the valve chamber.

One of the points about this valve is

that there is a Wide ring interlocked

into the Snap rings between them.

This Wide ring keeps the Snap rings

]i,iiallel with each other when the cen-

tral Wedge ring is collapsed, as in drift-

.'FOLLOWER
SNAPRINC
I

WALL RING
iWEDCE RING

I

WIDE RING

I
SPOOL

practically frictioiilcss plug valve wilii

the automatic adjusting Snap ring.

The reason why this valve is called

a "Semi-plug" Valve is because while

working under steam the .Snap rings arc

locked by the steam pressure, prevent-

ing their expansion by steam, which is

undernialh them, and therefore the

DOUBLE HI-:.\n SE.MI I'LLT. V.M.VE

rings are practically converted into

plugs. When the valves are working
without steam pressure, the Snap rings

arc at liberty to adjust themselves to

the cage, the same as ordinary Snap
rings do. The valve is, therefore. .1

plug while working under steam, but a

SECTION OF THE SEMI-PLUG V.\LVE.

ing; it also compels the two Snap rings

to expand or contract together, and this

supplies a means of passing over steam

ports, when the engine is drifting, with-

out allowing the Snap ring to spring

into the port.

Now when the valve is working under

steam, the pressure by the system of

cones made by beveling the sides of the

TRIPLE .HE.\D SEMI PLUG V.\LVE.

Snap rings and the solid Wall rings.

convert it into a plug, and the rings re-

main that particular diameter in which

they are fixed during the operation ol

the valve under steam, in that way pre-

venting any wear of the rings. This

also produces the very desirable result

of minimum friction, and the result is a

Snap-ring valve while without steam,

and is therefore described as a "Semi-

plug" or half plug valve, being plug

half the time and Snap ring the other

half of the time according to the use of

steam and the time steam is not on the

valve.

In order to further demonstrate the

fact that in this valve the contact of

the Snap rings with the valve cage is

absolutely controlled. A set of these

valves was placed on an engine of the

Pennsylvania Division of the New
York Central under the direction of Mr.

E. A. Walton, Div. Supt. of M. P., on

July I. 1905. The valves have, there-

lore, been in service over a year, the

engine running night and day. The
bridges in the steam ports of this en-

gine were removed, and the valves al-

lowed to pass over the ports without

bridges. After a year's service the

valves are reported to be in the same

condition as when new, that is with no

sign of a blow, and no perceptible wear

of the valve cages, nor of the rings.

In order to have the valves steam-
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tight ami at the same time to secure

minimum friction, thereby reducing the

amount of lubrication, the pUig valve

system has been found desirable, caus-

ing the rings to act like plugs has been

found to secure minimum wear of the

.cages. In addition to. this the plug is

automatic in its adjustment. By this

SEMI.PLUG VALVE AFTER ONE YEAR OF
SERVICE.

means the cage remains true in its wear.

Tliis is secured by the automatic adjust-

ment of the Snap rings and the locking

katurc. which operates while under

steam.

The company have issued a catalogue

dealing with piston valves in which a

'more detailed description of the semi-

plug valve can be found. The company
will be happy to send a copy of this

pamphlet to any one who is interested

enough to apply to them for one.

Six-Coupled Express Engine.

The Caledonian Railway, of which
Mr. John F. Mcintosh is locomotive

superintendent, has lately turned out

of their St. Rollo.x shops some si.x-

co.upled e.xpress passenger engines of

the type illustrated in our engraving.

The cylinders are 20x26 ins., the

bearing is gY^ ins. diameter by 4.14

ins. long. It has been designed for the

purpose of eliminating the possibility

of heating.

A variation on the previous standard

design, is the provision for %-in. total

side play on the trailing axle. This

necessitates a knuckle joint in the

trailing coupling rod. A better dis-

tribution of the weight has also been

obtained by substituting a built up

steel plate drag box in place of a cast

iron one, and also by substituting di-

rect stays in the crown of the fire box
in place of the usual roof bars. The
diameter of the boiler is 63% ins., so

as to give satisfactory heating surface

and steam capacity. The tubes aro

2 ins. external diameter through-

out, and are of mild steel galvanized.

The tubes arc 16 ft. 8 ins. long. The
lire box heating surface is 148.25 sq. ft.

The safety valves are of the double

type, having 4 valves 4 ins. in di-

ameter, with independent springs,

which are set for a working pressure

of 200 lbs. per sq. in. Under test tlie

boiler has shown improved steam-

ing power, probably due to the sub-

stitution of the direct stays for roof

bars in crown of fire box, and also to

an increased water space between the

outer and inner fire box shells. The
engine is equipped with the usual

Westinghouse Brake fittings, and has

also an Ejector and "through" pipes

to enable it to work trains having the

Vacuum Brake. The form of steam

reversing gear used is the Caledonian

standard pattern, which retains the use

CALEDO.MA.X RAILWAY

drawing wheels are 78 ins. in diameter

and the boiler pressure is 20a lbs. per

sq. in. The weight in working order

is about 73 tons.

Speaking of this locomotive Mr. Mc-
intosh says: "No trouble has been
spared in increasing the dimensions of

the bearings, which are for the driv-

ing axle is gyi ins. diameter by
10% ins. long and for the inter-

mediate and trailing, which are

concave journals, 8 ins. diameter in

the center, gyi ins. diameter at the

ends, and 12 ins. long. The big-end

4 6-U E.\I'RESS K.XC.I.XE.

of the reversing lever and notch-plate.

The following are some of the prin-

cipal dimensions, etc.

:

Boiler—Length of barrcL 17 ft. y% ins.; thick-

ness of barrel plates, 21/32 in.

Fire Box Shell—Length outside, 8 ft. 5 ins.;

breadth outside at bottom, 4 ft. ; depth from
center at front, 5 ft. ; back, 3 ft. 9 ins.

;

thickness of plates, sides, H in. ; crown, %
in.

; grate area, 26 sq. ft.

Tender—Capacity of tanks, 5,000 Imperial gals.

;

fuel space, 6 (long) tons; diameter of whech.

3 f . 6 ins.; weight of tender, full, 57 tons;

weight of engine and tender in working or-

d-r, 130 tons; length of engine and tender
over buffers, 65 ft. 6 ins.

GOLD
Car

Heating
and

Lighting

Co,

Manofacttircfs of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in the World

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnished

Main Office, Whitehall BIdg.

17 BATTERY PLACE

NEW YORK
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Homestead
Va^lves

.StralRhtway. Three-way and (our-way,
and

Homestead
Locking Cocks
Are Famous the World Over

They cct iiiDre, Imt arc wortli very imicli iiion-

than other makes, Vou try them aiul -^ec.

BrasB, IH i". 1600 "et

Iron Body, JJrass Flug, Hi in., $4.00 net

Homestead Valve Mfg. Co.

homestead', pa. PITTSBURG, PA.

Rehabilitating an Old Tool.

Our line illnslr.-ilioiis show an old

MTtical sijiiullc milling machine, out of

I ho running as a miller, yet doing good

work in the Columbus, Ohio, shops of

the Pennsylvania Lines, boring driving

Ikixcs. The machine originally had

l.iblcs set at right angles to each oth-

American Locomotive

Sander Company

13th & Willow Sts., Philadelphia, Pa.

Proprietors and Mannfactnrere

LsACH, Sherburne, Dean,
Houston, "She" and Curtis SANDERS

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation,

1137 THE ROOKERY, CHICAGO.
M Broadway, New York. Park Builrtiug, Pittsburgh.

31 Norfolk Houee, London, Eng.

Inspeetinn of St. .1 Rnils, Spli.T l!iir~, Railroad Oars.

Wheels, Axil's, dc. C'in:Mn.\i. L.ahor atory—Aualjsis
ttf Ores, Iron, StPel, nils, Wati-r, etc. Physuai. Lauo-
SATol:v Test of Metals, Drop and Pulling Test of Coup-
lers. Draw Bars. ete.

flWloney Tests of'ltoilers. Knjiiiies ant] Loeonuitives.

MOTOR DRIVE ARRANGEMENT
CONVERTED MACHINE.

ON

speeds for thiskiiid of work, as most of

the time required in finishing the boxc*

is taken in setting them. The clutch

lever shown in the illustration operates

both the brake and clutch. We arc in-

debted to Mr. I). !. Crawford, gcner.'-t

superintendent of motive power, for the

prints from which our engravings are

made.

Punctuality and Capability.

\ot only is punctuality a briglit star

in the constellation of industry, but

the lack of it is a real hindrance to

progress in every walk of life. In every

dcjiartment of railroad work it is par-

ticularly essential and is second only

tij capability. Doth qualities can be

cii'tivatcd to a high degree. In the

former the individual must evolve the

quality out of his own inner conscious-

ness. In the latter and more miportant

qualification of the two. ignorance can

only be overcome by study, whose es-

sential requisite is instruction cither

irnni <|ualified masters or well written

b.juks. Right here. Railwav and Lo-

ctiMOTivE Engineering supp'.ies the

necessary adjunct. Its pages are fdled

with the expression of the best

thoughts of the leading railroad men
of our time. It has met the universal

approval of the leading railway men
throughout t!ie world. The price, $2

a year, places it within the reach of

every railroad employee.

cr, and also the ordinary circular mo-

tion. The machine was out of date for

its original purpose as it was too' light,

and the work done on it became too ex-

pensive. Driving box work in the shop

began to go behind on account of its

being done on a horizontal boring ma-

chine which was not stiff enough to do

heavy and quick work. In looking

around for a machine

which would be more

suitable, one of the as-

sistant foremen in the

machine shop suggest-

ed that as the old mill-

ing machine was prac-

ticalb' of no use for the

work it was originally

designed to do, it

would serve a better

purpose if modified for

driving boxes. This

suggestion was adopt

ed and the necessary

changes were made,

and it became a very

satisfactory machine.
One peculiarity is that

it ha? but one feed, and
this is 'i in. per revo-

lution. Two tools are

provided in the cutter

bar, so that each tool

removes J^ in. of ma-
terial. The original
method of driving the VERTICAL SPINDLE MILLING M.\CHINE. CONVERTED
machine was unsatis-

factory, and a motor was applied to it.

This method of driving gives two
speeds instead of one. It has not been

fiiundnecessarv to have more than two

"Twentieth Century Locomotives,"

.\ngus Sinclair Co., deals comprehen-

sively with the design, construction,

repairing and operating of locomotives
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years.

Colvin.

mhiniiier

and railway machinery. First princi-

ples are explained. Steam and

motive power is dealt with; workshop
operations described, valve motion,

care and management of locomotive

boilers, operating locomotives, road

repairs to engines, blows, pounds in

simple and compound engines; how to

calculate power, train resistance, re-

sistances on grades, etc. Shop tools

explained. Shop recipes, defini-

tions o.f technical terms, tables, etc.

Descriptions and dimensions of the

various types of standard locomotives.

The book is well and clearly illustrat-

ed and is thoroughlj' up to date in all

particulars, fully indexed. Price, $3.00.

"Locomotive Engine Running and
Management," by Angus Sinclair, is

an old and universal favorite. A well-

known general manager remarked in

a meeting of railroad men lately, "I

attribute much of my success in life

to the inspiration of that book. It was
my pocket companion for

Price, $2.00.

"Practical Shop Talks."

This is a very helpful book, en

instruction with amuse-
ment. It is a particular-

ly useful book to the

young mechanic. It has

a stimulating effect in

inducing him to studj-

his business. We sell it

for 50 cents.

"Examination Questions

for Promotion," Thomp-
son. This book is used
by many master mechan-
ics and traveling engi-

neers in the examination
of firemen for promo-
tion and of engineers

likely to be hired. It

contains in small compass a large

amount of information about the loco-

motive. Convenient pocket size. We
cordially recommend this book. It sells

for 75 cents.

The 1904 .\ir Brake Catechism.
Conger. Convenient size, 202 pages,

well illustrated. Lip to date informa-
tion concerning the whole air brake
problem, in question and answer form.

Instructs on the operation of the West-
inghouse and the New York Air
Brakes, and has a list of examination
questions for enginemen and trainmen.
Bound only in clo.th. Price, $1.00.

"Compound Locomotives." Colvin.

This book instructs a man so that he
will understand the construction and
operation of a compo.und locomotive
as w-ell as he now understands a simple

engine. Te'.ls all about running, break-

dow/ns and repairs. Convenient pocket
size, bound in leather, $1.00.

"Catechism of the Steam Plant."

Hemcnway. Contains information

that will enable a man to take out a li-

cense to run a slalioJiery engine. Tells

about boilers, heating surface, horse

power, condensers, feed water heaters,

air pumps, engines, strength of boilers,

testing boiler performances, etc, etc.

This is only a partial list of its con-

tents. It is in the question and an-

swer style. 128 pages. Pocket size, 50

cents.

"Care and Management of Locoano-

tivc Boilers," Raps. This is a book
that ought to be in the hands of every

person who is in any way interested in

keeping boilers in safe working ordci.

Written by a foreman boilermaker

Also contains several chapters on o.il

burning locomotives. Price, 50 cents.

"Locomotive Link Motion." Halsey.

.\ny person who gives a little study to

this book ceases to find link motion a

inizzle. Explains about valves and

valve motion in plain language. Price.

?l.oo.

Flexible Staybolts,

The Flannery Bo'.t Company of Pitts-

burgh, have just issued an artistic and

finely illustrated catalogue showing thf

Locomotive
Blow-Off Plug Valves

II'-- ''i/i^I^pI VwJi
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Tate Flexible

Staybolt

Holds firebox sheets securely

together, and accommodates

itself to the unequal expan-

sion of the'plates.

FLANNERY BOLT
COMPANY

PITTSBIRG, PA., L. S. A.

Suite 308, Trick BIdg.

B. B. D. STAFFORD, - • Qeneral Man«ger

W'rile us'for~Keference Book

Synioiis is president and Mr. E. M.
lladley is secretary and treasurer. 0th-

( r railway specialties will be handled by

lliis company.

OpcralinK luulor patents secured by

.Mr. Symons in lyoo and following years,

I he Pioneer Irnck and the Revo truck

;iro now nn the market. Both nf these

trucks aru made of cast steel and the

feature abimt ilicm which at once strikes

the observer is the fact that they do not

have any bolls, and there is nothing to

shake loose.

The truck sides are cast in one jiicce,

tlint of the Pioneer having a curved top.

< pcning in the truck sides. Excessive

lateral motion of the bolster is pre-

vented by two flanges cast on the bolster

and which arc inside the cast steel

frames or truck sides. To make as-

surance doubly sure, there is a key driv-

en through a suitable opening in the

bolster outside the frames, and remova-

ble chafing plates are also keyed to the

frames, and on these the sides of the

bolster at the ends, rub. The bolster

rests upon four coil springs at each

end.

The Revo truck is designed for cars

having a low floor level or low gravity

SIDE VIEW OF THE PIONEER .TRUCK.

and a couple of what may be called hor-

izontal jaws at each end which receive

the axle boxes. These jaws pass above

and below the box and correspond to

the ends of the arch and tie bars of an

ordinary diamond truck. The ends of

the cast steel jaws are made with one

oblong hole in each, and the box is held

in place by a taper key which is drop-

ped into these holes and driven down
until the flat side of the key bears upon

the outer surface of the box. The key

line, and the lower flange 01 the truck

frame is curved downward, and the up-

per flange is horizontal. The spring

plank is composed of two angle irons,

and the boxes and chafing plates are

keyed in position as in the Pioneer truck.

The removal of wheels from either

of these trucks is a simple matter. Af-

ter the weight of the car is taken off

the truck by use of a pair of jacks, the

truck frame can be supported on a pair

of car repairers' short jacks and the

END VIEW OF THE PIONEER TRLXK.

i^ orosspinncd at the bottom to prevent

it slacking back, and the box is thus

held firmly in the ends of the cast steel

truck sides.

The members which correspond to

the spring plank are angle irons riveted

at their ends to the bottom flange of

the truck sides, and these angles hold

the truck sides rigidly together. The

plan of truck sides and angles resembles

the letter H. with the cross line of the

letter corresponding to the two angle

irons.

The bolster is also a cast steel piece,

the ends 01 which pass in through the

taper key at the outside box removed

and the box readily comes out, and at

once releases the wheels. The design

of the trucks is substantial, there are

few parts, and the keys are made with

large bearing surfaces and when secure-

ly pinned in place cannot work loose.

Files and Rasps.

The American makers of files and

rasps have long rivaled the best in the

world, and the G. & H. Barnett Co.. of

Philadelphia, worthily sustain the repu-

tation of American makers of files. It
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Q& C=Priest
Snow Flanger

Order now fur iai.i. and wintei; deliv-

eries. Will keep your tracks clear,

avoiding i. vm.K pmus and e\ ika cricws.

Quincy, Manchester, Sargent Co.

CHICAGO NEW YORK

SKAT
is a sod soap sold in a neal lithographed

can. When you wash up with SKAT,
it gets into the crannies and " hard to

reach " corners of your hands and the

results are surprising. That's where the

dirt lurks and hard soaps won't go.

That's whySKAT is so popular. SKAT
is made of the best materials, is absolutely

pure and guaranteed to give you perfect

satisfaction. You'll use it every day and

like it more each time.

We can tell you where to buy SKAT,
or better still show you how to sell it.

If SKAT is not lor sale in your locality,

let us give you the selling right. Drop

us a postal and get a free sample.

SKAT MFG. COMPANY
Hartford - - Conn.

A Practically
Perfect
Portable
Pneumatic PUNCH

Slop moviiiK your heavy work
to the machine. One Man
brings this tool to the work
and punches it besides.

SAVES
TIME

LABOR
SPACE

I,eading
concerns in
atl parts of
tlie country
use this
Punch.

Built in 5

Standard
Sizes.

Special
machines
built to

order.
Write for

Catalogue
C.

F. F. SLOCOMB & CO., Builders

WILMINGTON, DEL.

would be difiicult indeed to improve on

tlieir files and the Black Diamond trade

mark is known in every machine shop

in the land. The company have clev-

erly emphasized their trade mark by is-

suing a metal illuminated placard which

is at once an elegant piece of work be-

sides a very striking and artistic adver-

tisement. The handsome placard has

the distinguishing qualities of the com-

pany's work. It is made to last a long

time.

Fastest Trains of Two Continents.

The fastest train run on the American

continent is on the Atlantic City Rail-

road, v\here 56.5 miles are covered in

one hour. The railroad passes througli

a country that is nearly as flat as a

billiard table, and no occasion for

checking the speed is encountered. The

average speed, as may be noted, is 56.5

miles an hour.

. The fastest run made by any train in

Europe is over a portion of the Cale-

donian Railway between Forfar and

Perth, 32.5 miles, which is covered in

30 minutes, a rate of 65 miles an

hour. The first part of the journey is

over a level plain, through the Valley

of Strathmore. At twenty miles out a

steep descent of about 100 feet is made

to the river Tay, succeeded by a sharp

grade which leads to the top of an in-

cline about si.K miles long that ends in

Perth station.

Homestead 'Valves.

The Homestead 'Valve Manufactur-

ing Company, of Pittsburgh, Pa., has

issued a neat pamphlet description of

their specialties in valves. Their latest

addition to their excellent product is

an Anti-acid valve which has shown re-

markable service, resisting the effects

of sulphuric and other powerful acids.

The company has earned a well deserv-

ed reputation in their valve work, the

Homestead valve having many qualities

peculiarly its own, particularly in the

features of protecting the valve seat

from wear while fluid is passing

througk and in the perfect balancing

of the plug which is held in place by

the pressure wdien open, and when clos-

ed it is locked in the seat by a patented

wedging cam.

The Homestead Locomotive blow-

ofif valve does not require any praise at

our hands. Its merits are universally

acknowledged, while their locking and

angle valves of every variety of use and

for varying degrees of pressure all bear

testimony to the high, class product of

the Homestead Company.

WANTED POSITION
IN THE MECHANI-
CAL DEPARTMENT

OF A RAIL'WAY by a former

Motive Power Officer, untit re-

cently and for a number of

years in active service. Address

X Y Z, care Railiv^y ana

Locomoti've Engineering.

THE UNION
SWITCH &

SIGNAL CO.

Consulting and Manufacturing

Signal Engineers

Automatic Block Sig:nals— Electric

and Electro-Pneumatic

Interlocking—Electric, Electro-Pneu-

matic and Mechanical

Electric Train Staff Apparatus

GENERAL OFFICES AND WORKS AT

SWISSVALE, PA.

DISTRICT OFFICES

:

New York: 143 Liberty Street

Chlcag;o: rionadnock Block

St. Louis : Frisco Building

Flexible Spout

Vertically in straight

line. Also laterally.

The latest improve-
ment to

Poage Water
Columns

bell AreH^ fi?: rm's^to^^eX Aiii9rican Valve and Meter Company

There is a large percentage of growing
CINCINNATI. OHIO

people who never can strike a fair ratio

between their income and expenditure. -SEND FOR ACTALOOUB-
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The Best and
Cheapest Books
for Railroad Men

AIR BRAKE
CATECHISM

Prloo,

$^00

1^

B.V Robert H. Blackall. 20th Kiliiion. Con-
taiiiB 1500 t^iiiJHtltinri ami their Aiihw<th on the
Wcstinghou8e Air Brake, which iire -^tric'tly iip-

to-dati'. Iiu'hnk'9 two large WeBtliiKhouBt' Air
Brake Ediicatioim] (.'hart^^ printed in colors.

Gives the necessary information to enable a
railroad man to pass a thoroiif^lily satisfactory

examination on tlK- subject of Air Brak'-s. TJje
anthor'u many jears' ixperience as Air liratoL*

Inspector and InBtnictor enables him to know
at once how to treat the h*ubject in a plain, prac-
tical manniT. Endorsed and us^ed by Air Brake
InetriictorB and Esamiiiers on nearly every rail-

road in the United Stjites. The standard and
only complete work on tlie subject. 312 pagc'S.

LOCOMOTIVE /''"^•

BREAKDOWNS *^ ^"
AND THEIR REMEDIES
By Geo. L. Fowler. Just ismed. Tells how

and u liat to do in case of an accident or break-
down on the r<)a(i; includes special chapt^irs on
Compound Lo(oraoti\es. Better procure a copy,
as it confaii;s 8(>0 Questions and their Answers
on Accident-j and Breakdowns.

LOCOMOTIVE c^oO
CATECHISM ^

—

By Robert Grimshaw. 23d Edition. Is right
np-to date ami contains twelve large Folding
Plates and 1600 (Questions and Answers on How
to Kun a Locomotive. The Standard Book on
the subject, being written in plain lan^iage and
free from mathematical formuh« and complex
problems.

NEW YORK P"«'«

AIR BRAKE $100
CATECHISM

By Robert H. Blackall. The only complete
treatise on the New York Air Brake and Air
Signaling Apparatus, giving a detailed description
of all the parts, their operation, troubles, and
the methods of locating and remedying the same.
250 pages.

COMBUSTION /l"i?U
OFCOALandthe o)"-'"
prevention <,/ smoke
By Wm. M. Barr. Contains over 800 Questions

and their Answers on the Science of Steam
Making;.

1'

1

Price,

C.AIR. BRAKE nr\
CHARTS 3U

Showing the Weslinghonse Equipment in ten
colors, including freight and passenger engine.
Every railroad man eboiild possess these charts
at this low price.

A ^nooial "f ^"y o' these books sent onH opeciai
request. Any of these books

l^ircular sent prepaid on receipt of price.

Agents Wanted at Every
Terminal. Write for our
special tern\s. You can
ma-ke equal to a month's
pay seUing our books on the
side

TheNormanW.flenleyPnb.Co.

132 Nassau Street, New York, II. S. A.

Good Sander.

Our illii.stratioii represents the Fay &
Rk.ui Co.'s No, 4 improved Triple

Drum .Sander known as the "Con-

qiicror." It is designed with a view of

overcoming all undesirable features as-

sociated with machine sanded work.

such as snake lines, furrows and waves,

i'aulty feed frequently causes veneered

work to be sanded through, concaved

or dubbed cornered. These defects an-

obviated in this machine by the oscil-

lating movement of its three drums,

laterally across the material.

The drums carry three grades of

sandpaper, the third or last being the

finest, which gives a finish to the work,

after which it is dusted thoroughly by a

rapidly revolving brush. When the

sandpaper is worn out the drums can

be easily recovered by any practical

workman.
The feeding mechanism consists of

ci.uht powerful rolls, four above and

TRIPLi; DRUM SANDER.

four below the platen. The frame car-

rying the upper feed rolls can be elevat-

ed automatically or by hand wdieel to

receive material up to 8 ins. in thick-

ness. The rolls are driven by a train

of heavy expansion gearing, thus insur-

ing a steady feed. All levers and hand

wheels are placed convenient to the

operator. This machine practically fin-

ishes the work ready for the filling

room or for varnishing.

Further detailed particulars concern-

ing the Conqueror sander maj' be ob-

tained by addressing the J. A. Fay &
Egan Co.. Cincinnati, O.

The Armstrong Bros. Tool Company,
commonly called "The Tool Holder

People," of Chicago, have just shipped

two orders received recently from the

Isthmian Canal Commission, aggregat-

ing almost One Thousand Armstrong

Tool Holders, many heavy sizes being

included. They have also recently re-

ceived an order for Universal Ratchets

lor use in the Canal Zone. Many small-

er shipments had preceded these later

and lar.ger orders.

One Year and

Eleven Months'
SERVICE

WITHOUT RII'ACKINO, ON

HIGH-PRESSLRE LOfOWOTIVES

Style 300 TV.

A throttle failure is an absolute im-

possibility where Crandall's Throt-

tle \"alve packing is used.

IT WILL NOT BLOW OUT

Crandail Packing Co.
FACTORY -\ND OENER.\L OFFICE

PALMYRA. - NEW YORK
BRANCHES

New York
136 Liberty St.

ChjcsKo

52 West Washington St.

CleveUnd
9 So. Water St.

Patents.
GEO. P. WHITTLESEY

McQILL BUILDINQ WASHINQTON, D. C.

Terms Reasonable. Pamphlet Sent

Molding Machines
%'ertical % ibralioa. Power Draft

ALL KINDS OF MACHINES

THE E. H. MUMFORD CO.
17th & Caflowhilf Streets, PHILADELPHIA, PA,

J. W JiCKMAN .1 D.I.i,' t ^t. L«n,l. n. S. w



442 RAILWAY AND LOCOMOTIVE ENGINEERING September, 1906.

^orld's pacir

St. Louis

FIRST PRIZE FOR

TOOL STEEL
AWARDED TO

Mclnnes Steel Co.

CORRY, PA.

in competition with the best makes in

England and Germany. Also manu-

facturers of all kinds of Tool Steel,

Die Blocks, and Steel Forgings.

Write for Prices eind Information

STANDARD MECHAMCAL BOOKS

FOR ROAD AND SHOP MEN

BY CHAS. McSHANE

The

Locomotive Up to Date

Price. $2.50

Warped Castings.

One of the difficulties in machine con-

struction is the warping of castings.

This is particularly the case with cast-

ings that are partly planed or ma-

chined. This is caused by the fact that

all castings on leaving the mould are in

a state of stress arising from the tight-

ening of the skin while cooling. After

a portion of the surface is removed by

planing, the exposed part of the casting

will expand and assume a slightly

rounded form, the stress from all of the

other parts of the casting pulling in dif-

ferent directiojis causing the gradual

rounding of the planed surface. When
exactly straight surfaces are required

the only remedy is to machine the cast-

ings all over, or if the pieces are flat,

on opposite sides. It will sometimes

Iiappen that even after the surfaces are

planed the warping continues, the stress-

es arising from the different thicknesses

of the parts, and another planing may
be necessary before a perfectly straight

face can be secured. Stresses may be

avoided by reheating castings to a

cherry red and letting them coo.l ofiE

among lime.

This illustration shows the form of coBstruction of the

Dart Patent Union

New York and

Westinghouse Air Brakes

Price, $1.50

One Tliousand Pointers for

Macliinists and Engineers

Price, $1.50

All books bound In fine clotK

Portland Conduit System.

A substantial little pamphlet is issued

by the H. W. Johns-Manville Co., of

New York, illustrating their patented

Portland sectional conduits which give

perfect protection and efficient insula-

tion for pipes conveying steam, gas,

water or other liquids. Experience has

shown that it is possible to convey

either high or low pressure steam to

any reasonable distance, and the Port-

land sectional conduit effects a saving

in cost of installation and maintenance,

besides increasing the efficiency. The
conduit is vitrified and glazed both in-

side and out and allows no moisture to

pass through. An asbesto-sponge

conduit tilling completes the insulation.

AGENTS WANTED every vvhere ; write for

terms and descriptive circulars. Will be' sent

prepaid to any address upon receipt of price.

GRIFFIN & WINTERS
171 Lsl SaLlIe Street. CHICAGO

Every tt'ature ot cou>triictiou represents the
be.^-t points to insure stability and dur.ibility. The
malleable iron pipe ends and nuts, in combinaticn
with bronze metal seats, are as near perfection as
is possit)le to approach, and the ^ales to date in-
dicate the public approval. There are none so
^ood. For sale by all the principal jobbers in
United States, Canada and Europe.

E.M. Dart Mfg. Co.. Providence. R.I.

I AlRB.^NKS CO-, SALES A<;ENTS.

The John Davis Company, of Chicago,

have lately issued two catalogues, either

or both of which they will send to anv

one interested enough to apply to them.

One of these catalogues deals with

steam specialties, such as steam traps,

safety water columns, back pressure

valves, separators, blow off valves, re-

ducing valves, regulating valves water

and air regulators, boiler pump gover-

nors, stop and check valves, low water

indicators, etc. The other catalogue

deals exclusively with Eclipse separa-

tors. A receiver type of separator has

been designed to provide large steam

capacity at the engine, to steady tlie

flow and prevent the pressure from

dropping between boiler and engine,

and in order to. reduce vibration. Dry

steam is not only a matter of fuel econ-

omy, but lessens the danger of acci-

The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels.

Cost too much, take up too

much room and don't give

satisfaction.

Nicliolson

Expanding Mandrels

Talie everything from 1 to 7

inch holes. Take up little

room — always ready and

you can buy four sets for

the cost of one of the solid

kind

Are You Using Them?
Catalogue tells you
more ajjout them.

W. H. Nicholson & Co,
Wilkesbarre, Pa.
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New Flats, Box and Gondola Cars
of any capacity for immediate delivery. Locomotives of all weights and types

Export Shipments
Shops at

Hammond, Indiana
Dover, New Jersey

Cable Address

" PITZLUTH "
a Specialty

I I'VI BROADV^^A>Yi::i^;5f^ffiCHEMICAL BLDG-V^ a O ST FRANCIS XAVI EB ST. A^RIALTO B'LDG.
N EVV N'ORK )iS;:S;#}:Bii MONTR EA.l-.C/*wN. ^^ SAN FRANCISCO

dent to the engine, and when the con-

densation from exhaust steam is return-

ed to tlie boiler, the absence of oil,

caused by its passage through the sepa-

rator, is of very great importance. The
catalogue shows a number of separators

available for different conditions. Both

these catalogues are designated by the

letter S. Write direct to the Davis

Company if you desire information on

any of the specialties which are de-

scribed in eitlier publication.

Traveling Engineers' Association.

The fourteenth annual meeting of

the Traveling Engineers' Association

was held in Chicago on August 29

to 31. Mr. A. L. Beardsley of the

Santa Fe system is president. Papers

were read and reports presented on
variou.s topics which come within the

purview of the association. Among
them were: The oil burning locomo-

tive, devices used, methods of opera-

tion and difficulties met with: by Mr.

J. B. Galivan. Care of locomotive

boilers at terminals and while in serv-

ice; by F. P. Roesch. Regularly as-

signed vs. pooled engines, merits of

the systems; by the committee consist-

ing of Messrs. C. F. Richardson, H. I,.

Bartels, F. B. Childs, W. J. Stuari

and P. H. Stack. The Future Engine-

man; best methods for increasing- his

efficiency and raising his standard; by

Messrs. D. I^. Eubank, J. F. Emerson,

J. M. I-ynch, C. S. Murray and L. F,

Baoliman. Committee wflrk on reports

from the standpoint of its advantages

to the association and the individual

member, by Clinton B. Conger. Wals-

chaerts valve gear by O. R. Rehmcyer.
Tonnage rating by latest methods witli

the best rating in proportion expense

of pull, wages and repairs to locomo-

tives by F. W. Thomas. Handling of

the Air Brake in passenger service to

avoid breaks-in-two, discomfort of pas-

sengers, etc., by C. C. Farmer. Best

method of handhng li>comotives at

terminals to reduce delays, by VV. J.

Hurley. Operation and maintenance

of latest makes of lubricators for sat-

urated and superheated steam, by 1'.

Burke. The draughting of locomo-

tives, by E. Hartenstein.

The McConvvay & Torley Company,
of Pittsburgh, have sent to their numer-

ous railroad friends a very useful little

pamphlet which is the 1906 edition of

the Car Interchange Manual, compiled

and published by Mr. J. D. McAlpine,

of the Lake Shore & Michigan Southern,

at Cleveland, Ohio. The manual is a

compendium of useful information fo.r

master car builders and car inspectors.

It contains a brief abstract of every de-

cision on the interchange rules given

by the arbitration committee of the

M. C. B. Association from November,
1888, to case 703, May, 1906. At the

back of the little book there is a num-
ber of pages on which a variety of use-

ful information is given, such as the

values of new wooden cars. Table of

synonyms of parts of cars known by
various names. Table of words fre-

quently misspelled on defect cards and

car reports, Limits of tire wear for

various types of steel tired wheels.

Table of weights and measures, rules

for calculating the power of levers and
the size and weights of various com-
monly used articles, rules for first aid

to the injured which includes dealing

with elastic sho.ck accidents. There is

a table of what constitutes unfair usage

within the meaning of the code of inter-

change rules and a classified index of

the Arbitration Committee's decisions.

In the front of the book there is a full

and complete alphabetical inde.x of th'-

M. C. B. decisions on car interchange.

The book is a useful one to those con-

cerned in car repair or interchange.

Apply to Mr. Mc-\lpine if yon want

a copy.

METAL
PRESERVATIVE

PAINTS

AND PRIMER
for locomotives, boilers, stacks,

front-ends, gearing, frame-
work, metal roofs, etc.

Tell us your needs.

Metal preservative paints
have been our specialty for 22

years.

Paints for all conditions.

THE

STANDARD PAINT CO.
Sole Manuracttm-re

100 William St., New York

CONTENTS:
I'.VGK.

•Ba-scule Bridges 399
Draw Gear, Frict on Value of 402
•Tool. Old, Rehabilitating «7
•Crank Axles 406
•Patent Office Department 418
Correspondence School. Our 419
Questions Answered 421
•Air -Brake Department 423
•Train Order Cabinet 426
Steel vs. Iron 429
•Semi-Plug Valves 435
•Trucks. Boltles; 439
•Sander. Kay & Egan Co 441

Personals 431
Locomotives:

—

•2-6-2 for the Great Northern 305
•B & A. Suburban 427
•Caledonian. Six-Coupled 436

Cars:—
•Rapid Car Building in Ind'a 412

•Steel Coach, tor Southern 433
•Flat, Without Deck 417

•For .\utomobiIes and Horses, B. & A 42S
Editorials:

—

AM Steel Passenger Cars 414
Block Signal Legislation 414
General Foreman, The 414

Railroad Economy 415

First Aid '1"

Brakes. Power, on Cars
H. I?. T. TriMibes
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Che .^^T^^h^i/tyc^i^^/o^P^

"WRIST OR GAUNTLET"

TRY THEM
^ They are made for hard wear from the very best grade of chrome
tanned horsehide leather. Heat and water proof. No rivets nor inseams
to hurt the hand5.

fl If your dealer docs not carry "Sargents" we will sell you direct on
receipt of your size and $1.00

Write for free leather match safe and descriptive booklet

DIITROIT LEATHER SPECIALTY COMPANY. -:- Deiroii. Mich.

TALMAGE SYSTEM
A MECHANICAL SYSTEM FOR LOCOMOTIVES

THAT OVERCOMES THE BAD EFFECTS FROM

THE USE OF UNDESIRABLE FEED WATERS

PATENTFD IN UNITED STATES AND FOREIGN COUNTRIES

RUBRA BOILER OIL

TALMAGE BLOW OFF VALVES
USED IN CONNECTION

GUARANTEE

WE GUARANTEE TEN TIMES GREATER MILEAGE BETWEEN
BOILER WASHINGS AND TO REDUCE MOTIVE POWER EX-

PENSES SUFFICIENT TO MAKE THE COST OF OUR SYSTEM

PERMISSABLE.

THE TALMAGE MANUFACTURING COMPANY
CLEVELAND, O., U. S. A.

J. C TALMACE. Pnsident

INDEX TO ADVERTISEMENTS.
PAGE.

Acme Machinery Co Front Cover
Air Brake Chart 26
Ajax Metal Co'. 4th Cover
Aldon Co —
American Balance Valve Co 4th Cover
American Brake Shoe Co 15
American Loco Sander Co 437
American Locomotive Co. 8
American Locomotive E'luipment Co. .4th Cover
American Valve and Meter Co 440
Armstrong Bros. Tool Co 2d Cover
Armstrong Mfg. Co 8
Audel, Theo., Co —
Baker, \Vm. C Heating and Supply Co 5
Baldwin Locomotive Works 10
Ball Webb. C. Co —
Bamett. G. & H.. Co 2d Cover
Barrett Machine Tool Co —
Bettendorf Axle Co —
Big Four Railroad g
BOOKS:—

Air Brake Chart 26
Compound Locomotives —
Computers 25
Conger's Air Brake Catechism —
Firing Locomotives 26
Locomotive Running and Management g
Machine Shop Arithmetic —
Miscellaneous 20
Oil Burning in Locomotives 18
Train Rules and Train Dispatching —
Twentieth Century Locomotive S
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Railway Steamship. nieaiiing tlie side which was usually why the larboard side, unencumbered

When looking at a beautifully pro- put against the wharf in order to lade with the fixed oar was brought up to

portioned steamship like the one or load the ship. It was, in fact, the the wharf. Starboard comes from the

we present tliis month, the ordinary side always put nearest the port as dis- Anglo-Saxon word, steor, a rudder,

railroad man probably thinks oi some tinguished from that toward the open and bord, side. The starboard side

appropriate nautical terms, such as sea. This word was years ago of- was the rudder side and the port side

he might liear if on board. Two very ficially clianged to port, in order was the one over which the loading

'SHE WALKS THE WATERS LIKE A THI.XG OP LIFE. AND SEEMS TO DARE THE ELE.ME.XTS TO STRIFE."—S>tow.

interesting words used in connection

with steering come to mind, the origin

of which is interesting. These words

are Port and Starboard. In former

days the port or left hand side of the

vessel when one looks toward the bow,

was called the larboard side, and the

word is said to be derived from the

Anglo-Sa.xon, leer, empty, but later

from the Middle English "laddebord,"

to prevent confusion with the word of

similar sound, starboard, used to desig-

nate the right side of the ship. The
word, port, was, therefore, an appro-

priate change from larboard.

The word, starboard, comes from the

days when the bow and stern were of

similar shape and the ancient galleon was

steered by an oar at the stern, fastened

in place over the right side, and this is

and unloading was done. Modern
ship construction has changed the

method of steering and of loading, but

the words remain.

We have been able to secure some
interesting facts concerning this steel

steamship, which forms part of the

Pacific Coast Fleet of the Canadian

Pacific Railway. Mr. A. L. Brownlee,

chief engineer of the vessel, has kindly
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contributed the information. He says:

In 1902 the C. P. R. let a contract to

Messrs. C. S. Swan & Hunter, of New-
castle on Tyne for the steamship

"Princess Victoria-" The ship was

commenced in the summer, was

launched in December, had her trial

trip on January 27, sailed from Eng-

ANCIENT SHIP SHOWING THE - STEOR-BORD

land on January 30, arriving at Vic-

toria on March 28, 1903, having made
the trip in 58 days, with two boilers

only, her average consumption on the

trip was 20 tons per day, giving an

average speed of 12 knots.

The vessel is 300 ft. between perpen-

diculars, 40 ft. 6 ins. beam, 17 ft. 6 ins.

depth of hold. Her cross section shows
a Hat floor, and full bilges with bilge

keels, while the ends are very line and

cut away on the keel, both foreward

and aft. Her stern is of unusual con-

.Mruction, the idea being to obtain the

maximum speed and handling power.

It is doubtful if any vessel on the Pa-

cific Coast is so, well subdivided with

water-tight compartments, with double

bottom, numerous transverse bulk-

heads and water tight flats. The vessel

has been so designed that it would be

almost impossible to sink her, even

though the vessel may be loaded and

two compartments punctured. Her
boilers being in two separate water

tight compartments give assurance

that the entire steam generating sys-

tem would not be put out of action by
an accident.

There are two sets of four cylinder

triple expansion engines, balanced on

the Yarrow, Sehlick, Tweedy system,

the diameters of the cylinders being

26 ins., 40 ins., 43^ ins. and a stroke

of 33 ins. The revolutions at full speed

are 170. Each cylinder with its casing is

a separate casting, but they are fastened

to each other fore and aft and athwart

ships by long staybolts to lessen the

vibration. The pistons are made of

cast steel H. P. and Intermediate Pres-

sure fitted with Ramsbottom rings, and

L. P. fitted with deep rings and springs.

The piston rods are made of forged

steel, with metallic packings in all

glands; the pisto.n valves are fitted on

the H. P. and I. P. and double ported

slide valves on the L. P.

The cylinders are mounted on cast

steel columns inboard, and turned steel

columns outboard. The working plat-

form is amidships, and Brown's gear is

fitted on both reversing

engines and so arranged

that one engineer can

work both engines if

necessary. Bed plates

are of cast iron, with

main bearing bushes

brass lined with white

metal and having cast

steel caps. The con-

necting rods are forked

and the brasses lined

with white metal. The
crank shafts are of

forged ingot steel, made
in two pieces. The
cranks are arranged at

angles, usual in this sys-

tem of balancing. Thrust

bearings of the usual horseshoe type

are used, lined with white metal and

with a cold water service arranged

through each shoe. The screw pro-

pellers are three bladed, of Man-
ganese bronze, hubs of cast steel,

diameter 11 ft. 6 ins., pitch 14 ft.

6 ins., with a 41^ sq. ft. surface.

same levers art- the Aspinwall gov-

ernors, which are undoubtedly very ef-

ficient marine governors.

All pumps are neatly arranged on

the foreward engine room bulkhead,

and these consist of po,rt and starboard

centrifugal circulating pumps, both

cross connected and so arranged that

either pump can work to either or both

condensers if required or from the

bilge. There is one auxiliary duplex

pump io.k6J4xio, also one service pump
of the same size; these pumps are cross

connected and can be made available

for either service. A pair of Weir's feed

pumps, either of them of sufficient size

to feed all the boilers at full po,wer are

used, and this when the engines are

running at 12 strokes per minute with

feed water at 212 degrees Fahrenheit.

A water ballast pump of duplex type

and 125 tons per hour capacity is used

to supply the necessary fluid ballast,

and is a centrifugal pump placed on the

starbo,ard side. On the top platform

there is the steering engines and

a feed heater, and below this

on the next platform there is a

feed filter. There are two Canadian

General Electric dynamos placed fore

and aft between the thrust-blocks

The capacity of the dynamos is 15

KW. each.

Steam is supplied by six Scotch

single ended boilers arranged in pairs,

1
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hydrostatic pressure to 320 lbs. There

is 2,279 ft- of heating surface in each

boiler. This gives a total heating sur-

face of 13,674 sq. ft. in the six boilers.

Forced draught on the closed stoke-

Case-Hardening Wrought Iron.

This is a paper read at the recent an-

nual convention of the National Rail-

road Master Blacksmiths' Association

by Mr. George F. Minkens, foreman

PACIFIC COAST SCENERY—THE GAP—C. P. RY.

hold system is furnished; there being

four large air fans installed, but in

practice its use has been found un-

necessary, the boilers supplying all re-

quired steam under natural draught.

There is a sea-ash ejector in each

stokehold. All main auxiliary steam

pipes are of copper. The boilers and

machinery were manufactured and in-

stalled by R. and W. Hawthorne, Les-

lie and Co., Ltd., Newcastle on Tyne.

The "Princess Victoria" makes good
time on her regular round trip from Van-
couver to Victoria, on down to Seattle,

and back via Victoria to Vancouver in

the twenty-four hours, six days a week.

She fairly earns her right to rank as a

1 ailroad ship.

Looking at this fast modern
steamer, this thing of steel and steam,

cne cannot help contrasting her with

the ancient Queen of Egypt's barge

and while contrasting, half applying

Shakespeare's words : "But who is this,

what thing of sea or land—female of

>ex it seems—that so bedeck'd, ornate,

and gay, comes this way sailing like a

stately ship of Tarsus, bound for th'

isles of Javan or Gadire, with all her

bravery on, and tackle trim."

blacksmith of the Westinghouse Air

Brake Co., at Wilmerding, Pa.

"Wrought iron is nearly pure decar-

bonized iron and is not possessed of

the property of hardening. Articles

case-hardening is to obtain an external

steel encasement with a core of fibrous

iron in the center. This effect is pro-

duced by heating in a perfectly air

tight box with an animal carbonizing

ingredient. The box should be

of plate or cast iron from ^
to I in. thick, the size and thickness

of box depending on articles to be oper-

ated upon. The articles are put in the

box in alternate layers with the carbon-

izing ingredients, commencing at the

bottom of the box say with a layer of

granulated bone of the thickness of I

in., upon this a layer of the articles is

idaced, then another of bone about J4-

in. in thickness, and so on until the box

is nearly full, finishing with a layer of

i)one on top of the articles, which

should be i in. deep, so as to well pro-

tect the first or top layer of articles

and prevent blistering.

"The packing completed, the lid is put

on and hermetically sealed or luted with

loam or fire clay. The box, or boxes,

are now placed in a suitable furnace.

The furnace should give a uniform

heat of 1,350 to 1,550 degrees Fahren-

heit as recorded by the Morse Heat

Gauge. Overheating is injurious and

will crystalize the iron and make the

articles brittle. In treating wrought iron

for case hardening there are several con-

siderations, the principal one being heat,

and duration of time for carbonization,

same being governed by the size or

In our September issue we showed, as

our frontispiece picture, the double roll-

er lift bridge on the Chicago Terminal

Transfer Railroad. We described the

roller lift bridge over Newark Bay on

the Central Railroad of New Jersey. A
line of type omitted in one of the open-

ing paragraphs failed to make this quite

clear.

PACIFIC COAST SCENERY—STE.\MER OX ARROW LAKE.

made from wrought iron may be exter-

nally converted into steel without de-

priving the interior of its natural char-

acter or structure. The process is called

'Case Hardening.' The object of

bulk of the work to be case-hardened.

In point of importance heating stands

first, for if the primary cause of bad

case-hardening could be traced, its ori-

gin in a majority of cases would be
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found in bad heating. There is no

operation coJinected with case-harden-

ing which requires more watchfulness

and gives more anxiety than proper

heating.

"It may therefore repay us to examine

with care the conditions to be observed

in obtaining results: As to heat, we
must have a thorough admission, uni-

form and exacting to. a degree. The heat

must be constant and uniform and

should not exceed 1,350 degrees Fahren-

heit, for the degrees of heat will have

a bearing on the fibrous structure of the

material. A high and excessive heat

will render the material brittle and if

the article is light in structure it is apt

to break easily in service; therefore it

behooves us not to overheat or unevenly

heat articles to be case hardened. Con-

sequently keep the furnace at a regular

or constant temperature, for if the ar-

ticles to be case-hardened are overheat-

ed, damage is done in so far as a fib-

rous structure is concerned, the article

becomes hard, but the interior is brittle

the natural and proper structure of the

material. Well, he got a very deep case

or shell and very hard, but the articles

were more akin to pig, than to. wrought
iron, due to excessive heat. They case-

hardened crank pins in this manner.
The crank pins were of the solid-rod

type with a projecting threaded end.

Their method of putting the crank in

the driving wheels was by placing a

sleeve over the threaded end of the

pin, this sleeve butted against the

shoulder of the crank pin. A battering

ram was then brought into service,

striking the sleeve. Of course this

method produced a great shock at the

weak point of the pin, which was at the

small or nut end. Oftentimes the end
in question would drop ofT wliile driv-

ing in the pin. Upon examination I

found the structure of the material as

friable and brash as cast iron. The
amazing part of it was that the general

foreman blamed the material. Of co.urse

tlie material was bad, but not until this

particular genius put the finishing

thus described can be heated with either

oil or gas and has a capacity of eight

boxes 12 ins. wide, 20 ins. long and 8

ins. high. The size of the box as a

matter of course is governed by the size

of the articles to be case-hardened.

"A quick method for case-hardening

consists in heating the material to be

hardened up to a red heat and then sub-

merging it in a bath of molten cyanide

of po,tash, leaving it in from one to five

hours, according to the bulk of ma-
terial to be hardened. Cyanide of pot-

ash gives off poisonous fumes, conse-

quently the vessel containing it should

be placed in a furnace with a draft.

This method is dangerous for the oper-

ators and should, if used at all, be used

in a very careful manner."

Northern Pacific 4-6-2, Passenger

The American Locomotive Company
have recently supplied the Northern Pa-

cific Railroad with a considerable

amount ol power and among the en-

SECTION OF BOILER FOR NORTHERN PACIFIC 4.6-2 SHOWING COMBUSTION CH.^MBER.

and crystaline when it should be fibrous

and showing the dark or black appear-

ance of its natural structure with a fine

grained surface analogous to tool steel.

Where I am employed we do a great

deal of case-hardening, all of which is

done under my supervision and direc-

tion. We case-harden as much as five

tons of material in 24 hours. This re-

quires ten furnaces. We are exceeding-

ly particular about the treatment, as

much so as in the treatment of tool steel

when tempering.

"Some years ago I was employed

where the general foreman had charge

of case-hardening. Of course a general

foreman has and should have that righc

or privilege. However, this particular

individual thought he was the 'Only'

in that particular branch. Case-harden-

ing was his 'long suit.' He arrived

at his conclusion from the great depth

of case or shell of hardness he could

produce and the quickness of time in

which he accomplished the result, never

taking into account the preservation of

to.uch on it by his peculiar and wrong
method of case-hardening.

"The furnace is an important factor.

An oil or gas furnace, to work success-

fully should be so constructed as to se-

cure the proper mixture of gases, a

thorough and even combustion in every

part of the furnace. The furnace

should be constructed with the roof

arched throughout its entire length in

order that the heat may be reflected di-

rectly and uniformly upon the boxes.

The passage to the chimney is formed

underneath the hearth, causing a down-
draft. The action is to throw the heat

down upon the boxes. There are six

flues separated from each other at the

end farthest from the fire place. These
flues run parallel towards the fire place

or combustion chamber where they are

connected downward with the main flue

under ground, thence into the chimney.

It will be seen that this arrangement of

furnace insures, as nearly as possible,

an even heat throughout every cu. in.

of the furnace interior. The furnace

gines are twenty 4-6-2 simple passenger

machines built at the Schenectady shops.

The cylinders are 22.X26 ins., and the

driving wheels are 69 ins. outside tires.

The calculated tractive effort, with 200

lbs. boiler pressure, is 31,000 lbs., and

with 147,500 lbs. on the drivers, as is the

case with the last and heaviest engine of

the series, the factor of adhesion be-

comes 4.76.

The valves are piston type and are

driven by Stephenson link motion di-

rect connected with transmission bar.

which passes over the forward driving

axle. The valve travel is 6 ins., they

have I in. steam lap and an ex-

haust clearance of J^ of an in. The
valves are set line and line forward,

and a'a of an in. blind on the back mo-
tion. They have %-in. lead at a cut-

off of 6J4 ins. The valves are 12 ins.

in diameter. The links are each made
solid and have a radius of 48 ins.

All the wheels are flanged, spaced 72

ins. apart. The rods are all of I-sec-

tion, the connecting rod having a fork
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at the big end. The guide bars are

flush witli the crosslicad at the upper

edge, and the crosshead is of the alh-

gator type.

The rigid wheel base is 12 ft. long.

The wheel base of the engine itself is

32 ft. 6 ins. and that of the engine and

tender together is 61 ft. 11 ins. The
weights are as follows: Engine 223,500

lbs.; engine and tender 368.300 lbs.

The engines are identical in design

with the Class Q-i on the N. P., ex-

cept in the design of the boilers. The
boilers of both classes are of the radial-

stayed, extended wagon-top type with

the same size fire box and the same

outside diameter at the front and back

and the same length over all. The
style o.f boiler shown in our line cut has

2 in. tubes spaced 2% ins. centers,

at the front end. The boilers of the

engines illustrated are designed with

With comb. Without comb,

chamb. chamb.
(Illustrated.) (Class Ql.)

Tube hcafg 2,7J7 square feet 3,339 square feet

I'irc box.... 233 square feet 182 square feet

Arch Tubes. 9 square (cct 7 square feet

Total surf.. 2,579 square feet 3,528 square feet

From this comparison it will be

seen that the tube heating surface has

been reduced 602 sq. ft., or 18 per cent.,

by the use of the combustion chamber,

and the total heating surface has been

reduced by SSO sq. ft., or about 15.6 per

cent., while the fire box heating surface

has been increased 51 sq. ft., or about

28 per cent.

It is interesting, also, to compare the

ratios of tube heating surface and total

heating surface to the volume of one

cylinder in the two classes of engines,

both having the same size cylinders.

Total heating surface divided by vol-

ume of one cylinder in the engines

with combustion cliamber, is 520 and

a good opportunity for judging of the

comparative merits of the two designs

of boiler and the record of these en-

gines with combustion chambers as

compared with those of the same de-

sign running on the same road and un-

der the same conditions but with boil-

ers without combustion chambers will

be of interest to all concerned.

The twentieth engine of this lot, as

we have intimated, is equ'pped with

the latest design of the Schenectady

superheater.

The combustion chamber and super-

heater are among the most recent de-

velopments in locomotive design and

the Northern Pacific officials and tlic

who.le railroad world will have an op-

portunity to watch the performance of

the three different exponents of recent

locomotive construction — the simple

engine with long flues, the simple en-

gine with short flues and combustion

PASSENGER 4-6-2 FOR THE .\oKTlIEK.\ I'.VCIFIC.

D. Van Alstyne. Mechanical Superintendent. American Locomotive Company. Builders

a combustion chamber 3 ft. long and

the tubes are 16 ft. 9 ins. long. The
combustion chamber cuts off i ft. 9

ins. from the length of the tubes. In

addition to being shorter, the number
of tubes in this boiler is less than in

the boiler of the Class Q-i, which

were built some years ago. There are

306 tubes in the first nineteen engines

built in this lot and 192, with super-

lieater in the one we show.

Comparing the Class Q-i engines

with these engines shows that the old-

er engines had 347 tubes and the tube

heating surface and total heating sur-

face are, accordingly, much less in the

engines illustrated than in those with-

out the combustion chamber, while the

fire box heating surface is much greater.

The comparative heating surfaces are

as follows

:

without combustion chamber is 616.

These ratios are lower in the engine

witli the combustion chamber and

higher in the engine without than are

generally found in the Pacific type lo-

comotive, the average ratio of total

heating surface to cylinder volume is

550. The combustion chamber in the

4-6-2 type is supported by expansion

stays, radial stays, staybolts and bot-

tom braces. The water space at the

bottom is yYz ins., and 7 ins. at the side,

giving good water circulation with no

danger of the combustion chamber be-

ing overheated. Though the tube heat-

ing surface is reduced by the presence

of the combustion chamber, the fire box
heating surface is greatly increased,

and this increase in the fire box heat-

ing surface seems to more than offset

the loss of the tube heating surface.

These two groups of engines afford

chamber, and the simple engine with

combustion chamber and superheater,

all three engines being identical in de-

sign except for the special features of

combustion chamber and superheater

Some of the principal dimensions are

appended for reference:

Weight—In working order, engine and tender.

368,300 lbs.

Heating Surface—Tubes, Nos. 1-19, 2,736.7 sq.

ft.; fire box, 232.8 sq. ft.; arch tubes. 8.9 sq.

ft.; total, 3,976.4 sq. ft. Tubes, No. 20,

2.196.37 sq. ft.; fire box, 233.41 sq. ft.; arch

tubes, 8.9 sq. ft.; total, 2,438.66 sq. ft.

Superheating Surface—341.15 sq. ft.

Grate Area—All engines, 43.5 sq. ft.

Axles—Driving journals, main, 9^x12 ins.;

others, 9x12 ins.; engine truck journals, di-

ameter, 6 ins.; length, 11 ins.; trailing track

journals, diameter, 8 ins.; length, 14 ins.:

tender truck journals, diameter, sJ^ ins.;

length, 10 ins.

Boiler—First ring, 72^^ ins.; fuel, bituminous

coal.

Fire Box—Type, wide; length, 96 ins.; width.
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6s'A ins.; thickness of crown, H in.; tube,

f^ in.; sides. Js in.; back, H in.; water space,

front, 4H ins.; sides, 4 ins.; back, 4 ins.

Crown s.aying— Radial.

Tubes—Seamless steel; Nos. 1-19, Engine 306, 2

ins. diameter; No. 20, Engine 192, 2 ins.

diameter; No. 20, Engine 24. s ins. diameter

for superheater; length, 16 ft. 9 ins.; gauge.

No. II B. W. G. except for 5 ins. tubes,

which are 3/16 in. thick.

Air Pump

—

g'/i ins. right side; l reservoir, 22!^x

136 ins.

Engine Truck—Four wheel swing center; trail-

ing, radial tyi)e with outside journals.

Piston—Rod diameter, 4 ins.; piston packing,

C. I. snap rings.

Tender Frame— 13 in. steel channels.

T.ink—Style, water bottom; capacity, 7,000 U. S.

gallons: fuel, 12 tons.

Wheels—Engine truck, diameter, 33 'A ins.; trail-

ing truck, diameter, 45 ins.; tender truck,

diameter, 33^^ ins.

Shifting Winds and Cooler.

Energy may be changed from one

form to another, but none of it can be

destroyed. This is one of the funda-

mental laws of nature and an exceed-

ingly good manifestation of its opera-

tion may be found in the conditions

which prevailed in the New York Sub-

way this summer. Coal burned at the

PIVOT WHEEL IN LOUVER BRACKET.

central power station gives off heat.

This is used to generate the steam

which drives the engines in the power

house. The engines transform part of

the energy they receive into an electric

current, which being conducted to the

third rail and thence to the car motors,

inoves the subway trains, and in the

moving of these trains heat is given oflf.

There are losses at each transformation

of energy, but even allowing for these,

the temperature of the air in and about

the moving trains is considerably rais-

ed and the effect becomes plainly no-

ticeable when it is confined as it is in

the subway. A very thorough system

of tunnel ventilation has lately been

installed under the supervision of the

Rapid Transit Railroad Commission of

New York.

The heat liberated in the work of

propelling these underground trains

may be realized by anyone who- reflects

that in order to stop a moving train,

the whole amount of energy represent-

.ed by its motion must be dissipated

in the form of heat before it can be

brought to rest, and the sparks which

fly oflf from the heated brake shoes and

the rapid wearing away of the shoes

themselves, are but small evidences ot

the total transformation of energy

which is constantly taking place, and

of which the warm air in the subway

is an easily recognized and tangible

proof.

Mr. George S. Rice, chief enginccr

of the Rapid Transit Commission, has

furnished some interesting statistics

on this subject.
Speaking of the heat

from train, opera-

tion he says, "Only

about 83 per cent, of

the total electrical

energy generated at

the central power

house is used for

operating purposes

^——-///'/f in the subway. The

ŷ '' '/, remaining 17 per

cent, is consumed
in transmission and

in the converters

and transformers

at the sub-stations.

All of the electrical

energy consumed in

operating trains is

utilized in o.vercom-

ing frction and is

thereby transformed

into heat. The
amount of heat lib-

erated by the rolling

stock in any interval

is dependent upon

the train schedule

being operated, and

the number of cars

making up the trains.

Both of these factors

are subject to large

variations, due to the

changes in traffic conditions througli-

out the day and from month to month

There is a certain quantity of heat giv

en oflf by the passengers. This prob-

ably amounts to less than 2 per cent,

of that liberated by the rolling stock."

The ventilation of the Brooklyn

Bridge Station is secured, not by the

direct exhaust of air from the tunnel,

but by drawing air from the outside,

and distributing it over the platforms.

There are four fans, similar to those

used elsewhere along the line, and

these are so. arranged that the air they

draw from the street comes in through

gratings and enters large galvanized

iron conduits. The two conduits car-

ried overhead, lead to chambers situ-

ated close to the fans, each on oppos-

ite sides of the station. In each of the

chambers, which are made of galvaniz-

ed iron, there is about 4% miles of I-in.

iro.n pipe arranged very much like

a huge radiator. Tlirough these pipes

water at a temperature of about 59 de-

WHEEL IN
GROOVE.

CONSTRUCTION OF THE FAN.

grees Fahrenheit, is pumped. The in-

coming air is passed under, over and

around these pipes in what forms the

cooler. The pipes have all together

a total heat absorbing surface of about

15,550 sq. ft. When in contact with

the pipes, the air parts with a great

deal of its heat and this raises the tem-

perature of the water, and the warmed

water is discharged into the subway

drains. The cooled air passes again

SUBWAY VENTILATING FAN.

into conduits which run along the sta-

tion ceiling, over the passenger plat-

forms, from which it is discharged

through a series of openings. The wa-

ter for the coolers is drawn from four

artesian wells, and forced through the

piping, by electrically driven pumps.

The wells have been sunk to a depth of
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about 4S ft. and have no direct connec-

tion with the water in the East river.

The subway is approximately 50 ft.

wide by 13 ft. higli and from the Brook-

lyn P.ridgc Station to 961)1 street, a dis-

BACK OF TRINITY, BUILDING.
(From Office of Ry. and Loco. Engineering.)

tance of 6.43 miles, there is in it about

26,800,000 cu. ft. of air. This volume
of air must be driven out and an equal

amount drawn in, within a reasonable

time in order to carry off the heat

which is constantly being liberated

while trains run and people travel.

Along the line and between the

Brcoklyn Bridge Station and that at

Columbus Circle (Spth street), a dis-

tance of a little over 4% miles, there

are fourteen ventilating chambers re-

cessed in the tunnel sides. These arc

placed so that there is one between
each two stations, and as far as prac-

ticable, any two adjacent chambers are

on opposite sides. In these chambers
there are, in all, twenty-five electrically

driven fans, made by the American
Blower Company, of Detroit. These
fans discharge air from the tunnel di-

rectly to the street. In each ventilat-

ing chamber in addition to the fans

there are a number of louvers or auto-

matic dampers, which have a capacity

for discharging air through the action

of train movement, about equivalent

to the capacity of the fans, and these

louvers are so arranged that the air

can onlv flow outward.

The louver-slats are simple, cleverly

designed, flap doors weighted so that

they always remain closed, and in an

almost vertical position when not act-

ed on by air pressure from within the

tunnel. They are mounted each on a

shaft which terminates in two wheels

i.)4 ins. in diameter. These little

wheels run in shallow grooves formed

in small metal brackets bolted to the

frames. The louver-slat, therefore, in

i>l)cning, moves horizontally forward a

distance of about J4 of an inch, secur-

ing the ma.ximuni (jpcning without the

louver-slat having to become perfectly

liorizontal. The slat does not require

to be oiled, and the constant flow of

air outward keeps the grooves free

from dust and grit, and friction is thus

very economically reduced to a mini-

mum.
Ill the 4J< mile section of road be-

tween the Brooklyn Bridge and 59th

street, the volume of air is approxi-

mately 19000,000 cu. ft., and the fans.

t-^*f^

CROSS SECTION OF LOUVER.

when in operation discharge 1,120,000

cu. ft. of air per minute from the tun-

nel. Above sgth street, and up to 96th

street, a distance of nearly 2 miles,

there are louver openings, at present

without fans, and through these open-

ings air is discharged by what we may
call the piston-like action of the mov-
ing trains. There will eventually be ex-

haust fans placed in artistic little build-

ings on the street level, and over the

mid-position opening, between station^

Air is removed from the subway by

exhaust fans, and is blown out through

passages connected with the fans. The
outflow is therefore positive. Air is

also removed by the piston-like action

of moving trains. The train action

forces air out through louvers which
are provided with slats which close

against inflow. Air is therefore com-
pelled to enter the subway at the sta-

tion stairways and through additional

openings provided at stations and cov-

ered by gratings on the sidewalk level.

These gratings have each alternate bar

covered with carborundum, and this

prevents any chance of slipping by
those who walk over them. The fans

act independently of the louvers. They
have their own intake through the walls

of the tunndl, so that the exhaust by
the fans docs not pass through the

louvers. The idea is that during maxi-

mum train movement, the louvers will

do the work, but when the train move-
ment is low, the fans are run to make
lip the loss, or at times all are worked
together. An important point about
the fans is that in case of stoppage of

trains by accident the fans can then be
made to do the work, and quickly rid

the tunnel of smoke in case of fire.

The total area of the stairway open-

ings from the Bridge Station to 96th

street amounts to 4,800 sq. ft. and the

gratings add an effective 2,500 sq. ft.,

making a total of 7,300 sq. ft. for the

inlet of air. This is somewhat less

than the area of the square contained

between the boundary lines of the reg-

ulations "diamond" on a baseball field.

The openings for the discharge of air

make an aggregate of 5,750 sq, ft.
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EMPIRE BUILDING. 73 BRO.\DWAY.
(Souvenir Post Card Co.)

The rate of air discharged when the

fans are all working is about 1,120,000

cubic feet per minute, and as there is

19,000,000 cu. ft. of air in the subway be-

tween the Bridge and 59th street, the

air in that portion of the tunnel can
be renewed in 17 minutes and the
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7,800,000 cu. ft. between 59th street and

96th street, can be driven out by the

piston-like action of the trains, in

about 25 minutes.

To gain some idea of what these

volumes of air w-ould be like, if piled

up in masses above ground,* we may re-

fer to two well known sky-scrapers.

situated on what has been aptly called

the "canyon of lower Broadway" in

New York. The Trinity building

stands approximately 290 ft. above

street level, it is about 262 ft. deep and

has an average width of 45 ft. The
cubic contents of this building is there-

fore 3,419,100 cu. ft. Its near neigh-

bor, the Empire building, rises to a

height of about 300 ft. above the street

Empire building and the piston-like ac-

tion of the trains running on maximum
schedule is capable of effecting a dis-

charge of air equal to these two, in

about 25 minutes. The total amount

of air in the 6.43 miles of subway, if

piled up in building blocks, would

equal the combined volumes of four

Trinity buildings and three Empires.

When the ventilating process, designed

to give New Yorkers cool and pure

air, as they travel in the Broadway

"tube," is in vigorous action, the work

of the fans and the air push of the

trains, would be capable of blowing

away these seven atmospheric sky-

scrapers in less than half an hour.

LOUVER OPENINGS, NEW YORK SUBWAY.

It is, in round numbers, 225 ft. deep

and has an average width of 65 ft.

The volume of this great building is

4.387,500 cu. ft. It therefore appears that

within very close limits, the volumes

nf air in the subway from the Brook-

lyn Bridge to 59th street equal two

Empire, added to three Trinity build-

ings, and the fans when all are work-

ing can draw oflf air at the rate of one

Trinity building in 3 minutes and 3

seconds, and one Empire building in

just a little less than 4 minutes, as

the fans can completely clear the lower

section of the subway in 17 minutes.

North of 59th street and up to 96th

street the air below ground is just

about equal to one Trinity, plus one

a strut made out of tfe in. round spring

steel, the lower end of which is stuck

into a small hole drilled in the base of the

upright stem. The upper end of the strut

bears against a small boss on the low-

er edge of the frame, and by bending

the strut up or down the frame and the

glass can be set at any required height.

When there is anything to do to the

lubricator, the little glass gates can be

Lubricator Guard.

The mechanical department of the

Missouri Pacific, of which Mr. W.
O'Herin is the head, has provided a

number o.f engines with a lubricator

guard, which is intended to protect the

engineer and fireman in case one or

more of the glasses break, and the de-

vice is serviceable and it does not take

up much room and is not in the way.

The whole thing consists of a set of

small brass frames, four in number,

each o.f which holds a piece of glass,

Vi in. thick and 45^x154 '"• f=>ce, as

shown in Fig. I. These guard glasses

are placed in front of the lubricator, and

so to speak, wrapped round it. so that no

space is lost. The glass itself is ^x25/^x

4li ins. and is held in the frame by a

hardened steel spring made of -h^liMH
in. steel. This is bent down in the cen-

ter, and the ends are held down under

lips cast in the top of the slot for hold-

ing the glass.

Looking at it in plan, there is a sup-

porting frame with two arms which is

screwed on a stud in the bottom of the

lubricator, and at the end of each arm,

.-/ and B, Fig. 2, a small upright stem

is fastened. On each upright stem, the

little frames containing the protecting

glasses are hinged, and a coil spring

holds each in place.

The four frames practically surround

the lubricator and stand to one anoth-

er at the same angle that the faces of

a hexagon nut do. In front of all

where the two middle frames meet, a

split pin dropped in through two lugs

prevents these little glass gates from

opening under the force of steam or wa-

ter from a broken lubricator. The two

ouside glass gates are also conveniently

secured.

The object of the coil springs on the

upright stems is to hold the frames

down at all times, and yet to permit

of a certain amount of adjustment be-

ing made so as to suit the requirements

of the case where the lubricator guard

is used. The springs hold the frames

down and they are supported each by

^
FIG. 1— LUBRICATOR GUARD FRAME.

swung on one side out of the way or

taken down altogether for that matter.

The whole thing forms a very satis-

factory protection for the engine crew

against the effects o.f flying debris when
one of the lubricator glasses "lejts go."

It does not prevent the drops of oil be-

ing clearly seen as they move and the

occupants of the cab cannot help hav-

ing something o.f a feeling of security

as far as their eyes and faces are con-

cerned where one of these shields is

used.

The new addition to the Southern

Shops, under construction at Knox-
ville, will be 175x750 ft. long and it is

FIG. 2—PLAN OF GUARD SUPPORT.

to be equipped with all modern con-

veniences and machinery, which will

make the whole plant one of the larg-

est railroad shops in the country. At

present engines from the Memphis,

Birmingham, Tenn., and from the Cen-

tral and Northern Alabama Divisions

are being overhauled at Knoxville.
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General Correspondence.
Early Balanced Locomotive.

Editor:

Inasmuch as the balanced engine is

rapidly coming into favor on American

railways, and to give honor where honor

is due, the following is timely from The
Illustrated London News, of November
I, 1862, describing Austrian State Rail-

way locomotive, "Duplex," exhibited at

the International Exhibition, London,

during that year:

"This locomotive is the first ap-

plication of a doubled system of

cylinders, pistons and cranks. By
this means it is found on trial

that the engine at a high speed

works with greater steadiness than those

constructed on the ordinary plan. The
State Railway Company required twelve

express engines to work safely over

lines having gradients of i in 150, and

curves 930 ft. radius. The conditions

determined upon were that these engines

should be built with an outside framing

having three axles before the fire box,

with II ft. 4?-^ in. wheel base, the driv-

ing axle arranged before the fire box,

and the driving wheels 6 ft. 8^ in. diam-

eter. The cylinders are placed outside,

having each a diameter of 16 1/6 ins.,

2 ft. 8?^ in. stroke; the wheels of the

tnd axles acting as guide wheels, and to

have on that account a greater load than

the middle pair, and the greatest load

(12 tons 6 cwt.) to rest on the driving

wheels: the heating surface is 1,344 sq.

ft. Mr. John Haswell, the director of

the locomotive mechanism connected

with these lines, proposed to build one

cf these engines with four cylinders and

four cranks instead of two. but with all

other parts and proportions in exact

conformity with the other eleven engines,

and nothing could be more interesting

than this experiment. In compliance

with this proposal the Duplex of the

exhibition was built. It dififers in no

respect from its compeers except having

four cranks and four cylinders before

alluded to, and arranging the hind a,xle

as the driving axle, by which means it

was intended to insure a steady working

of the locomotive. The double cranks

on the driving axle look small in pro-

portion to the usual dimension of such

work, but the diminution in size is ow-
ing to the employment of Krupp's steel

in the forgings of several working parts

of this engine. In working railways there

are three several motions acting in unity,

and forming compound motion, influ-

encing at high speed the steadiness of the

locomotive when in a state of forward

progression. These motions produce a

).;reat effect not only on the permanent

road, but also on the engine itself. This

description of motion is termed swing-

jerking, rocking and side swinging. To
lessen the effect produced by these in-

jurious actions the Duplex was designed,

and one of the great objects sought to

be otbained was that of diminishing, or

nearly superseding, the use of balance

weight usually placed on the driving

wheels of locomotives. Although there

are objections to working with four cyl-

inders where two will perform the duty,

the disadvantage is counterbalanced by

the steadiness of motion and diminution

of wear and tear at very high velocity.

Along the coast of California called

the Mussel Rock Bluffs between San

i-'rancisco and Santa Cruz there is an

electric road being built, and at these

bluffs huge masses of overhanging

earth and rock had to be taken down
by the slow and careful process by

which man is compelled to work. He
was doing it all right with pick and

shovel and a few sticks of dynamite

at a time. When Dame Nature decided

to shake things up in that region on

April 17 last, she incidentally shook

down this overhang and did the work
quicker and better than the contractors

could have done it, though she only

THE -OVERSEAS LIMITED." CANADIAN PACIFIC RAILWAY.

and whicli the Duplex, on the several

trials made, seems to have accomplished

satisfactorily." John A. Shirley.

San Antonio, Tex.

Construction Work Rushed.

Editor:

There is an old saying, "It is an ill

wind that blows nobody good." We
are not surprised at the wind doing

good now and then, for we know it

propels sailing ships and drives wind-

mills and performs many useful acts,

but it is not often that an earthquake

is found to fill a long felt want in our

human work-a-day world. The San

Francisco shock, however, seems to

have saved the Ocean Shore road some

$15,000 in cash.

worked at it for a few seconds. Al-

though the bluff was turned into some-

thing like a sloping hill, other parts of

the road were more or less damaged

and undoing that part of the work of

the earthquake will cost something.

When the accounts are balanced up,

perhaps the earthquake may have some-

thing to its credit for the Mussel Rock

bluff job, but it will not get any of-

ficial thanks. Onlooker.

Santa Cruz.

Points of Driving Wheel Slip.

Editor:

I was much interested in reading a

communication in the June number of

R.^iLWAY .\ND Locomotive Engin-eering,

by "Technolog}'," referring to an article
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in the April number of your journal

under the caption of "Causes of En-

gines Slipping," by Mr. E. C. Allen.

"Technology" is certainly right when
he says the weight is increased on driv-

ers by the vertical component of the

side rod thrust, but when he goes on to

say "the resistance to slipping increas-

es directly with the increase in di-

ameter of drivers," he makes a state-

ment that cannot be reconciled with

the accepted laws of friction.

The laws of sliding friction are to

the effect that if the area of the sur-

face in contact is doubled, without in-

creasing the total weight or pressure,

drivers, total weight on drivers being

the same in each case, the driver

weight on rail in the case of the smaller

drivers, it would be borne on ojie-half

the rail area that obtains in the case of

the larger drivers and while the matter

of placing an immense weight on a re-

duced area on the rail would be de-

structive to both rail and driver, still

regarded solely from the standpoint of

maximum adhesion, owing to the "bit-

ing" and the abrasion that would re-

sult this particular arrangement would
certainly give the greatest tractive ef-

fect.

Apart from the matter of minimizing

KIG 1—LEFT SIDE LOWER % POSITION.

the amount ot friction is unaltered,

and also if the area of surface in con-

tact should be reduced to one-half, the

total weight or pressure remaining

constant, the friction, would likewise

remain the same, it being understood,

that the area of surface in contact is

not reduced to such an extent, in pro-

portion to the pressure between sur-

faces, that cutting or abrasion, would
result, in which case the resistance to

slipping would be increased instead of

diminished; in this particular instance

the deductons made by "Technology"
are at variance with facts.

The actual area of contact between

the driver and the rail is something
that mathematics cannot determine;

geometry would say that the area be-

tween the driver and the rail was a

mathematical line, but as the problem
involves a consideration of the com-
pressibility and elasticity of metals, it

is beyond the scope of mathematical

deduction. However, it is perfectly

logical to assume that whatever the

area between a driver and the rail may
be, if we double the diameter of the

driver we double this area.

According to the laws of friction,

doubling the area of contact, without

increasing the weight or pressure be-

tween the surfaces would not change
the frictional effect in the least. A lo-

comotive with four drivers should be
exactly as well off as a locomotive with

eight drivers as far as adhesion to the

rail is concerned, provided the four

drivers placed as much weight on the

rail as the eight drivers did in the other

case.

With three-foot drivers and six-foot

the wear and tear of drivers and track

as well, practical considerations show
that better results in a general way are

obtained by increasing the number of

drivers rather than by increasing the

weight borne by a limited number of

drivers.

In regard to slipping at particular

points in the stroJfe, there is one par-

ticular point at which the turning effect

on the drivers should be at a max-
imum; the crank values at two-eighth

points is the maximum leverage ob-

tainable.

The value of the leverage of the

crank in eighth position is .7071 of its

full value, which it has in the 90 de-

grees, or quarter position. Now call-

piston rod, this particular effect being

manifest only when the piston rod is in

extension; the positions of both cranks

in the accompanying sketch is such that

this reduction of total effective pres-

sure on both piston heads is eliminated.

.\s a driver will slip when an attempt

is made to accelerate the speed of a

train (to get it under headway) in too

short a time, as by opening the

throttle too wide at first, so. when the

point of greatest turning effect is reach-

ed, by virtue of the position of the

cranks at this point the tractive effort

will be superior to the adhesion and
the drivers will slip. So it appears to

be a logical deduction that slipping

should occur on the lower % and J^,

owing to the greatly increased turning

effect at these particular points in the

stroke. T. H. Reardon.

No. Adams, Mass.

Safety Hanger for Equalizer.

Editor:

I am unclosing you a sketch of a

safety hanger for an equalizer that Mr.

VVm. Henry, Master Mechanic of th^

3rd District, Frisco System at Cape
Girardeau, Mo., is having applied to.

the 2-6-0 engines that have frames which
are too light to permit of cutting a slot

through the frame for the equalizer,

without weakening frame to such an

extent that it would be liable to break.

Referring to the sketch you will no-

tice that the hanger on the end that

passes over the equalizer is bent in the

shape of a hook, and the end that fas-

tens to frame has a lip which hooks

under the frame which takes the strain

that would otherwise tend to shear the

stud which holds the hanger in place.

In the end view of this appliance you
will see a i-in. bolt bent at right an-

gles, one end resting on the frame, the

other fastened to the hanger. The ob-

FIG. 2—RIGHT SIDE LOWER Vh POSITION.

ing the value of one crank in its 90 de-

grees position unity or the leverage

value of two cranks in their positions

of eighths will be 1.414, i. e., the turn-

ing effect with two cranks on the

eighths, is 1.414 times as great as it is

when one crank is on the quarter and

the other crank on the dead center;

furthermore as the area of the pistoji

head is reduced in regard to steam

pressure by the cross section of the

ject of this bolt is to hold the equalizer

up in case of broken spring hangers,

Mallet Articulated engine, and from
of broken equalizer-stand bolts, the

safety hangers prevent the equalizer

raising up and clamping the reach-rod

which would render the reverse lever

useless. Frequent breakage of this

kind lead to this improvement.

In speaking of the hangers Mr.

Henry says, "The arrangement cer-
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performs the work intended, as Spring Spht Switch. Automatic Stayboh, or Stud Wrench.

the various breakages mentioned Editor: Editor:

occurred brackets as well as the When I was traveling in the West I I send you a sketch of a staybolt or

carried spring rigging to the tcr- saw on one of the railways out there a stud adjustable wrench, which I got up

just as if notbinf,' had occurred, spring arrangement for a split switch some time ago and which has been

very successfully used in the Denver &
Rio Grande shops at Denver, Col. It

is not patented, so anyone who so de-

sires can make a similar article. The
sketch, Fig. I, shows an ordinary

socket wrench with a round hole drill-

ed or cast in it, also provided with a

Mrose twist drill taper to fit air drill,

or it can be made wth a square shank

tlic same size as those on staybolt

taps, so both will fit same socket.

The body of this socket is provided

:^ t:^ "^ ^ ^^ t3£^ E^I

SAFETY HANGER FOR EQUALIZER ON LIGHT FRAME.

For the past 10 niontlis we have avoid-

ed delay, and have not been charged

with failures." Taking in consideration

the use of scrap material for making

the hanger, the simplicity and light cost

of applyng, one can readily see how

which I thought might interest your

readers and I made a sketch of it for

you.

The switch stand and the rails and

everything about it is like nearly every

other switch in the co.untry, but the

switch rod, that is the one from the

crank to the rail, has, in this instance,

been cut in two, and the ends joined

by a flat spring folded something like

the pleating of a lady's dress. The

FIG. 1—STAYBOLT WRENCH.

one engine failure would more
pay for the cost of applying.

John F. Long.

Gang Foreman Frisco System
Monet, Mo-

than

ELONGATING SPRING ON SWITCH ROD

spring is bolted at each end, and forms

part of the switch rod, the folds being

about 6 ins. wide and the spring is made

out of 4xyi steel. When it is in place

it occupies about 12 or 14 ins. in length.

The spring is made compact in this

way, the loops touch each other so that

the spring cannot be compressed and

the switch rod is therefore practically

solid for normal traffic over the switch.

Ii a car or engine backs through the

switch, down the wrong track, the rails

tly over and the spring in the switch

rod opens out or extends, and when the

car or engine has gone through, it closes

up and puts the switch rails back to.

where they were. I did not see it on

main line track, but it was on some
inner siding switches and in the yard.

What do you think of it? It has no

doubt saved some runs oflf and so les-

sened the sum total of grief which
goes along with the modern railroad

life. Traveler.

Ycnkers, A''. V.
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this by having an hexagonal head for

a hand wrench, with hole through the

body. It is shown in Fig. 2, the proper

size for the various size stud bolts. It

has a larger pin and a wider toothed

roller. Henry Breitenstein.

Denver, Colo.

Traveling Engineers' Association.

The fourteenth annual convention of

the Traveling Engineers' Association

convened in the banquet hall of the Aud-
itorium Hotel, Chicago, on August 28.

That Chicago with its beautiful Lake

Michigan, fine parks, extensive drives

and numerous places of amusement,

both within and without, together with

a congenial summer resort temperature,

are attractions to the engineers and their

wives, is apparent from the frequency

with which they gather in the "Windy
City" as compared to other places of

meeting. Again, that the traveling en-

gineers do not allow the allurements

mentioned to taKe them away from busi-

ness is proved by the large attendance

at the meetings, of four days' duration,

with two long and very lively sessions

each day.

OPENING EXERCISES.

The meeting was called to order at

g.30 Tuesday morning, President

Beardsley in the chair, who intro-

duced Rev. Mr. Williams, who offered

a fervent prayer. Mayor Dunne was

then presented and in an interesting ad-

dress welcomed the traveling engineers,

their wives and sweethearts to the city.

The Mayor could not resist the tempta-

tion to refer to municipal ownership, a

favorite theme of his honor, informing

his auditors with apparent confidence

that should they visit Chicago ne.xt year

they would be privileged to ride on

street railways operated by the city. .\t

present, said the Mayor, the only mu-
nicipal transportation facilities the city

has to offer are ambulances and patrol

v/agons and while each is used to trans-

port visitors, as well as those residing

in the city free of charge, he hoped

none before him would avail themselves

of such municipal hospitality.

The Mayor found common ground
upon which to stand with the traveling

engineers when referring to- the smoke
nuisance by referring to the discomforts

the people of the city experienced from

locomotive exhalations, and the nature

of the efforts being' made for its sup-

pression.

Supt. M. Power K. E. Manchester, of

the C. M. & St. P. Railroad, also ad-

dressed the traveling engineers enter-

tainingly, complimenting them on their

achievements and giving them wise

counsel. That he evoked their commen-
dation was particularly manifested by
the applause fnllnwinc; his allusion to the

time when every engineer owned his en-

gine. At the conclusion of the speech-

making the convention was declared for-

mally opened for business, the first in

order being the reading of the Presi-

dent's address.

PRESIDENT BEARUSLEY's ADDRESS.

Mr. A. L. Beardsley, of the Santa Fe,

is president of the Traveling Engineers'

Association. In addressing the conven-

tion he referred to the vast increase in

lailroad business during the past few

years, and the greater responsilibities

that had devolved upon traveling engi-

neers in consequence of it. How the in-

creased size of the locomotive has in

some instances exceeded the capacity

of the fireman as shown in many instan-

ces wherein modern locomotives have

failed to exhibit expected efficiency. He
pointed out that to obtain any further

capacity to boilers the human limitation

of firing capacity must be abolished,

which implied a demand for the develop-

ment of mechanical stokers, this being

the only practical method of increasing

the evaporation performance of boilers

in large locomotives.

.\mong other things considered were
the superheater, the balanced compound

LIFT BRIDGE ON THE D. L. & W., OVER
THE MORRIS CANAL.

engine, the Walschaerts valve gear and
the softening of water for boilers, none
of which had, in the speaker's opinion,

been given the attention they merited.

The fact was emphasized that it de-

\olves upon the traveling engineer, with

the support of his superior officers, to

further the advancement of these de-

vices, develop and correct their deficien-

cies and train engine men to a thorough
understanding of the principles under-

lying their operation. The responsibility

of the traveling engineer, continued the

speaker, is increased by the difliculty of

securing suitable help and his duties are

bi-coming more trying with the increased

weight of motive power and rolling

stock and which the operating officials

are becoming aware of. The continued

encroachment of electricity upon the

province of the steam locomotive ren-

tiers it expedient for the traveling en-

gineers to inform themselves on electric-

nl subjects and electric railway men
"ihould be urged to become members
n( the association. Attention was called

to the great improvements made by the

Westinghouse Air Brake Company in its

efforts to keep abreast of or even ahead
of the rapid progress in railroads and
in conclusion the president said; "The
eyes of the railway world are upon us

and our reputation is in our own hands.

"Many recommendations of the asso-

ciation have been adopted by the largest

railroads and, as to ourselves, this asso-

ciation has been the means of raising our

standard from practical obscurity to a

position in the railway world."

The reports of the secretary and treas-

urer gave the gratifying information

that the association now has a member-
ship exceeding six hundred, and from
a financial standpoint is in a healthy con-

dition.

MR. conger's paper.

The first paper presented was entitled

"Committee Work on Reports from the

Standpoint of Its Advantages to the

Association and the Individual Mem-
ber." To do the paper justice it should

be given in its entirety, but lack of space

forbids. It referred to committee work
on reports from the standpoint of its

advantages to the association and the

individual member who prepares it; the

enviable reputation won by the associa-

tion for good reports, and the pains-

taking manner in which they are an-

alyzed at the meetings and by the tech-

nical press, emphasized the fact that

those who have not prepared reports

fail to grasp many ideas which come
to the committeeman who gathers the

material and presents it in a way to for-

tify his assertions against those whose
opinions may be at variance to his. It

intimated that committee work broad-

ens the mind, as in searching for new
and valuable ideas the committeeman
finds things to aid him in his work and

thereby makes himself more valuable to

his employer.

That proper support was not always

given the committeeman is asserted and

v;ays and means are suggested whereby
much assistance can be rendered by an-

swering the questions sent out instead

of permitting them to repose in a

pigeon hole, where the members of the

committee below the chairman are but

too prone to place them. Attention was
called to the fact that the records of

the association bear witness of promo-
tion coming to many members who were

prompt in getting out good reports by

which talents were used which other-

wise might have remained dormant.

The paper urges the young member to

do committee work and the veteran is

Colled upon to donate his experiences

and observations. The paper closed by

stating that "this argument in favor of

committee work may not meet the ap-

proval of all members," but that the

writer was wrong in this conclusion was

very evident, for the sentiments ex-

pressed by several speakers and the ver-
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diet of all present conclusively proved

that the paper was most worthy of

hearty endorsement.

MR. HAKTENSTEIN's PAPER.

The second paper, bearing a very old

but always new subject, was entitled

"Drafting of Locomotives." The paper

Oldened by asserting the belief that am-
ple steam pressure can at all times be

n.aintained at the lowest possible fuel

cost by designing a locomotive with suffi-

cient exhaust clearance so that back

pressure from exhaust steam is reduced

to the minimum. Following this state-

ment the conditions necessary to its ac-

complishment are presented. These are:

Perfectly tight steam and exhaust pipe

joints: smoke stack set. centrally over

the exhaust; draft pipe, if used, so lo-

cated as to give proper opening at its

X26 in. cylinders, both types using Ohio
run-of-mine coal which contains from

.10 to 50 per cent, slack. As the tests

covered only one road and type of front

end arrangement, the members could

hardly draw fair conclusions as to what

such front end would do under the vary-

ing conditions obtaining on different

railroads.

During the discussion following the

reading of the paper numerous sug-

gestions were made and the practice

relating to front end arrangement of

different roads presented, but at its con-

clusion there still appeared to be many
skeptics as to the practicability of suc-

cessfully establishing a standard front

end and which was further evidenced by

a negative vote on the motion "that

llicre be a committee appointed by the

to Expense of Fuel, Wages and Repairs

to Locomotives," and its salient points

fellow: The hauling capacity of loco-

motives in terms of tons is a product of

hard times, during the years 1892 and

1896.

Prior to that time the engine was
rated at certain number of cars regard-

less of the lading, but following the

panic period referred to came the meth-

od now in vogue of rating the hauling

capacity of engines by tons. The neces-

sity of earning revenue has relegated

small engines to the scrap heap and

thfse have been replaced with the con-

solidation, the Mikados, Decapods, Mal-

let Articulated and others and with a

traction power increase of from 15.000

tc 70,000 lbs. Each step in the increase

of size and power having raised antici-

i '

1 1
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"tonnage rating" has an inharmonious

sound. The methods of tonnage rating

are as varied as are the railroads in

number and the question of rating has

diawbacks common to all such systems.

The paper, however, covered the practice

01 the Santa Fe only and the methods

employed on that road.

This is done first theoretically then

proved by actual test, but to express the

rating in such form that dispatchers,

yard masters, foremen or switch crews

and conductors can understand and m-

terpret them proves difficult, especially

a: rating is often governed by the num-

ber of cars in the train when rolling

resistance and other elements must be

considered. The condition of the en-

gine the writer would take into ac-

count, its capacity to handle full ton-

nage or less to be determined by the

master mechanic and traveling engineer

and until this is adopted tonnage rating

will have its drawbacks.

The paper speaks hopefully of roller

center and side bearings, it having been

found that the tonnage can be increased

about 7 per cent, on roads having occa-

sional curves. Reference is made to the

difference in power required to pull dif-

ferent trains of equal length and tonnage.

Compound engines handle the greatest

tonnage on grades, as the "Big Gun" or

simpling lever is always at hand at crit-

ical times. Other points advanced were

that full trains can be hauled cheapest

on a double track owing to delays and

expense of pulling in and out of sid-

ings when using a single track; that the

traveling engineer is anxious to reduce

the cost of handling trains and that

the engine and men handling it are earn-

ing the maximum amount for the com-

pany." but at the same time he is de-

sirous of seeing that his engines are

jrotected and given their just rating.

Following the reading of this paper, in

which the author set forth very ably

the practical method of rating engines,

?nd in a way to assist others in work-

ii-'g out the problem suitable for their

K.spective roads, as well as how to prove

its practical application, the paper was

opened for discussion. This was soon

discontinued, however, and the subject

of Westinghouse E T—engine and ten-

der—equipment taken up.

NEW WESTINGHOUSE EQUIPMENT.

To clearly demonstrate and illustrate

this equipment a large chart was em-

floyed. so arranged as to show the in-

terior of the various devices with mova-

ble operating parts. As an introduction,

reference was made to the weight and

energy to be overcome with modern lo-

comotives and trains as compared to

those at the time straight air brakes

were introduced, the speaker covering

in a general way the constant demand

for braking power and pointing out what

had been accomplished in meeting the

demands by correcting and perfecting

the apparatus, adding to it the appli-

ances necessary to introduce elements

heretofore known to be of great im-

portance, though lacking. The noon

hour having arrived, adjournment took

place and upon the opening of the after-

nnon session,

AN OLD FRIEND SPE.\KS.

Mr. Angus Sinclair, of R.\ii,w.\y and

Locomotive Engineering, was intro-

duced as the traveling engineers' warm
friend and a contributor to the forma-

tion of the Traveling Engineers' Asso-

ciation, and which had its birth in his

New York office. He spoke in a happy

vein of his efforts in bringing the or-

ganization about, his deep interest in its

affairs and success since that time; de-

picted the great value of traveling en-

gineers to the railroads; of the value

of new blood in the association to per-

petuate its work and prevent stagnation

and closed by expressing the hope and

faith that it would continue to be as

energetic and useful in the future as it

Iiad been in the past.

THE E T brake equipment.

The subject of E T equipment now
being resumed, several hours were spent

in its elucidation, great interest being

manifested by all of the very large num-

ber present and which was evidenced

by the rapid fire of questions and an-

swers constantly kept up and which were

stopped only by a lack of time to con-

tinue.

tonnage rating continued.

Upon again taking up the paper on

"Tonnage Rating," numerous points

were brought out not covered in the

paper, such as classifying engines ac-

cording to their condition, some favor-

ing this while others contended the en-

gine should be shopped when unable to

handle maximum load; time element

preferable to drag load; less cost per

ton mile when making good time; drag

load more severe on engine structure;

effect of weather conditions in handling

rates and percentage of rate reductions

to meet such conditions; variations in

train hauling a result of center and side

bearing friction, etc.; definite tonnage,

like standard front end, difficult of at-

tainment; on long divisions both men
and engines get tired and a large ma-

jority of freight engine failures occur

during the latter portion of a long run,

E-nd effect of variation in quality of fuel.

The subject was canvassed quite fully,

and while somewhat diversified opinions

prevailed, the discussion indicated quite

clearly that the traveling engineers re-

gard the question of tonnage rating a

very important one and are most anx-

ious to see a system inaugurated that

will prove both practical and success-

lul.

MR. C. C. FARMERS PAPER.

Paper No. 4, "The handling of

the Air Brake in Passenger Train Ser-

vice to Avoid Break-in-twos, Discom-

fort to Passengers, etc." The points

brought out in this paper relate to the

good condition of brake equipment nec-

essary to insure good service and the

manner in which the traveling engi-

neers can do much to bring it about;

the unequal division of brake work, a

result of varying piston travel and gen-

eral condition of brakes on different cars

in a train which necessitates heavier brake

applications, reduces the reserve brake

power, increases the liability of sliding

wheels and the length of all emergency

.'tops and unnecessary strain on the draft

gear, all of which makes the work of the

engineer more difficult ; importance of

good draft gear and the requirements

to secure a comparatively uniform dis-

tribution of the brake power through-

cut the train. The paper proceeded to

give with elaborate detail the proper

method of handling brakes to derive the

best results under the various conditions

that obtain in train service.

Quite a discussion was indulged in

regarding the best position in which to

carry the engineer's brake valve handle

when backing up and handling the

brakes with a tail hose, particularly with

engines having the E T equipment, and

it was decided not to be advisable to

adopt a recommended practice owing to

Iccal conditions.

B. & O. articulated COMPOUND.

Before taking up the next paper, a

very interesting statement was given re-

lating to the Baltimore & Ohio railroad

Mallet-Articulated engine, and from

which it appeared that the engine after

making 57.000 miles in heavy pushing

service showed but little signs of wear

to the machinery and tires or deteriora-

tion of the boiler, while the flexible

steam pipe joint has proven entirely

reliable and satisfactory.

MR. F. P. EOSCH'S paper.

Subject of paper No. 5: "The Care of

Locomotive Boilers at Terminals and

While in Service." This paper covered

a subject that is of vital importance to

railroads, and will be printed in full in a

future issue of Railway and Locomotive

Engineering.

THE future ENGINEMAN.

The sixth paper bore the caption, "The

Future Engineman. The Best Method

of Increasing His Efficiency and Raising

His Standard."

The paper opens by depicting the type

of young men from which firemen should

be selected in order that from them, in

time, a good class of engineers may be

had, the essential requirements being a

good common school education, a fair

amount of muscle hardened by physical

(Continued on page 474 )
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Old Timer on the Grand Trunk.

The engine shown in our ilhistr;itinn

is entitled to be called an old timer, as

it was built in 1859 in Montreal, Can-

ada, by the Grand Trunk Railway. Its

VV. K. McKeen, Jr., superintendent

of motive power for the company,

and it has proved, not only very

satisfactory as a car carrying its

own power, but the service of this and

weight in working order was 65.000 other cars has been exceedingly lucra-

Ibs. The cylinders were 16x20 ins. and live.

OLD TIME GRAND TRUNK 4-4-0. " TREVITHICK."

the diameter of the driving wheels was
60 ins. The boiler pressure carried was
120 lbs. per square inch and it had a

connecting rod forked about the mid-

dle, so that, passed on each side of

what we would call the guide yoke, and

grasped the wrist pin ends on each side

of the crosshead. This engine was
named "Trevithick," after the famous
English pioneer locomotive builder. It

was No. 209 on the railway. We are

indebted to Mr. James Haynes, E. E.

of the Ecole Polytechnique, Montreal,

for the now very rare photograph from
which our engraving has been made,

and for the dimensions given. This

engine was one of the first locomotives

ever built in Canada. An older one

built in Toronto in 1853, was illustrated

in Railway and Locomotive Engineer-

ing for April, 1905, on page 157, and a

competition between the "Lady Elgin"

and the "Josephine," which took place

at Toronto was referred to in our June,

1905, issue, page 250.

The matter of giving the branch line

patrons of any steam road increased

service, with more frequent trips per

diem, is very much appreciated by the

local community, and their good will is

beneficial.

On the hypothesis of the same density

of trat'lic, with the same class of service

for passenger, as well as baggage, mail

and express service.

This motor car, representing the di-

rect mechanical drive application of

gasolene power, is driven by a six-cyl-

inder reversible gasolene engine, with

crank shaft at right angles to the length

of car; a sprocket mounted on same,

driving a special chain, transmits the

power direct to the driving axle through

a second sprocket attached to the axle.

The chain easily shows a transmission

of power with an efficiency of ninety-

seven per cent., which clearly demon-
strates that this method of transmission

is very close to the maximum efficiency

possible.

The car framing is a combination of

steel shapes and braces, the whole tied

together by steel plates, making a unit

structure, each part supporting the adja-

cent ones and bearing its proportion of

the burden imposed upon it. These cars

weigh, motor and all, twenty-six tons,

which, of course, is a very material fac-

tor in the high speed attained by cars in

service, and afTords considerable econ-

omy in comparison with the heavier

steam motor cars, some of which weigh

seventy-five tons and over, with the

same seating capacity.

The success of these cars has been

heralded to every railway in the world,

and the indications are that hundreds of

them will be in use in the near future.

The first heredity English duke was

the Black Prince, when he was created

Duke of Cornwall. The Duchy of Corn-

Gasolene Windsplitter.

The annexed engraving shows the

latest development of the gasolene mo-
tor car on the Union Pacific Railway.

That company has paid particular at-

tention to the development of gasolene

motor cars for use on branch lines where
passenger traffic is light. The first of

these motor cars used on the Union Pa-

cific was illustrated and described in

Railway and Locomotive Engineering

for August, 1905, page 380. The car

here illustrated which has a wind

splitter front was designed by Mr.

LATEST UNION P.\CIFIC GASOLENE MOTOR CAR

as would be encountered on one of the

ordinary branch lines of the territory

west of the Missouri river, the cost per

mile for local train service, equipment

jonsisting of two cars and a locomotive,

would be about 24 cents, including re-

pairs, fuel, oil, labor, cleaning, etc.: this

wall has ever since fallen in a direct line

to the eldest son of the reigning sov-

ereign.

The energ}' in a heat unit will raise

778.3 pounds one foot high. Each pound
raised one foot is called a foot-pound.
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Traveling Engineers' Association.

The fourteenth annual convention of

the Traveling Engineers' Association was
held in the .'\uditorium Hotel, Chicago,

beginning on August 28 and lasting four

days. The railway mechanical associa-

tions are noted for their devotion to busi-

ness at their meetings, and we think that

the Traveling Engineers are a little more
strenuous than any of the others in their

devotion to the work of the conven-

tion. During the four days of the Chi-

cago convention, with oppressively hot

weather, they sat through two long

sessions daily, one in the forenoon, the

other in the afternoon, and there was
never any lull in the proceedings.

The Traveling Engineers' Association

was organized fourteen years ago in the

office of Locomotive Engineering, and
at first consisted largely of correspond-

ents of this journal. They had been
discussing in the pages of the paper

subjects of mutual interest, and a de-

sire arose to meet to-gether and argue

out the questions face to face. They
were a small band at first, but they grew
and prospered until now it is one of the

largest organizations of railroad men
drawn together to improve the locomo-
tive engine service on American rail-

roads.

The association was peculiarly fortu-

nate in its choice of officers, for men
were elected who were real leaders of

their class and who displayed uniform zeal

in promoting the best interests of the or-

ganization. Mr. Clinton B. Conger, the

first president elected, held the office for

four years and was a most practical and

hard working oflScial. His efforts were

ably seconded by Secretary W. O.

Thompson, who still holds the position,

and grows in efficiency as the years roll

by. The policy uniformly followed by

those leaders of the association was to

t?ke up the subjects most prominently

before the attention of locomotive men,

have good reports prepared by those

most familiar with the subjects, and sub-

mit them to thorough discussion on the

floor of the convention.

There is no question that the work of

the Traveling Engineers' Association has

done valuable service in increasing the

efficiency of locomotive service. When
the Traveling Engineers' Association

was formed there were very vague views

among many railroad officials concerning

the proper duties of a traveling engineer

and of the qualifications necessary to

make his services of value to his em-
ployers. A very common practice was
to select one of the oldest engineers with-

out any regard to his knowledge of lo-

comotives and without inquiry into his

ability to help the enginemen over the

numerous difficulties incurred in the op-

erating of locomotives. That kind of

traveling engineer generally turned out

a failure, and in many instances brought

discredit upon the position. We once

heard a general manager remark, "The
iiinst worthless man I ever ernployed was
a traveling engineer." The remark was

true, but he was to blame, for he dictated

the appointment of a man who could tell

a good story but knew nothing about

how to take the most efficient perform-

ance out of a locomotive, and did not

have the knowledge to detect glaring de-

fects in the engine's working.

Thanks to the discussions carried on in

the Traveling Engineers' conventions

and to the publicity given to them, rail-

road officials have come to realize the

kind of man who is likely to pay as a

traveling engineer. They know that he

inust have had good mechanical training

with considerable experience, that he
must be a man of observing habits to

diagnose the defects of motive power,

and that he must have the capacity for

getting along well with men. He must
have the capability for rebuking errors of

a mechanical or moral character without

arousing hostility or bitterness. This kind

of a man is popular and keeps the service

running smoothly.

In the past the Traveling Engineers'

.A.ssociation have gone steadily along il-

luminating the current questions connect-

ed with locomotive operation and train

mechanism. Their practical experience
led to the exploding of certain theories

concerning heat and steam. Doing the

work with as little fuel as possible has been
one of their principal lines of teaching,

and they generally were able to put their

theories to practice. The air brake has

been made properly understood under
their fostering care, while lubricators

and other mechanism have been explain-

ed to suit the most humble comprehen-
sion.

The association is, however, not con-

tented to rest upon its laurels and past

performances. In his inaugural address

at the Chicago meeting President A. L.

Beardsley urged the members to keep in

touch with every line of railroad me-
chanical progress, and to prepare them-
selves to enlighten others. Meclianical

stokers would eventually be introduced

and the traveling engineers must help in

making them a succ ss. Superheaters,

compounds and improved valve motion
had to come, and it was for that associa-

tion to help in preventing failures of

practical appliances. The continued en-

croachment of electricity upon the prov-

ince of the steam locomotive rendered

it expedient for the traveling engineers

to inform themselves on electrical sub-

jects.

The fact was emphasized that it de-

volves upon the traveling engineer, with

the support of his superior officers, to

further the advancement of these de-

vices, develop and correct their deficien-

cies and train enginemen to a thorough

understanding of the principles under-

lying their operation. The responsibility

of the traveling engineer, continued the

speaker, is increased by the difficulty of

securing suitable help, and his duties are

becoming more trying with the increased

weight of motive power and rolling stock

and which the operating officials are be-

coming aware of.

We congratulate the Traveling Engi-

neers' Association on its healthy vitality,

and look forward to seeing increasing

usefulness and influence every year.

Transportation Factor of Safety.

Not long ago we all read the ac-

count of the accident to the Duluth-

Superior bridge. The swing span in

the center of this structure is about 500

ft, long. It was thrown down by the

collision with it of a steamer, for which

the swing was being opened. From
the press accounts of the accident it

seeins that the ship approached slowly

and although it was noticed that the

bridge operators were tardy, yet the

steamer kept moving slowly, it is

said, but still came on in the ex-

pectation that the span wonld be

swung clear just in time. It was not,

and the result was a damaged steamer,

a wrecked bridge and water and land

traffic both seriously obstructed.
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The behavior of the man in charge

of tlie ship had in it all the elements

which go to make up the character of

the chancetaker. He kept on doing the

rieky thing in the ho.pc that it would

turn out all right. The accident also

revealed a state of affairs which is al-

most invariably the forerunner of final

disaster. The getting through the

channel just in the nick of time with

no margin to speak of, appears to

have been the rule rather than the

exception, and this goes to prove what

we have before now asserted, that the

chancetaker is the natural outcome of

laxity in the enforcement of that form

of discipline which makes safety the su-

pieme rule of conduct in all matters con-

nected with transportation whether on

land or water.

The necessary margin of time, the

sober second thought, the desire to err,

a need be, on the side of careful opera-

tion is nothing more or less than the

transportation factor of safety, and it

is as necessary in the movement of

ships or railway trains, as that a boiler

be made so many times stronger than

its bursting pressure, or that a steel

bar be capable of supporting more than

just its normal load.

The lesson for those of us who are

connected with train operation can as

well be drawn from the overthrown

Interstate bridge as from some terrible

railway accident. The chancetaker

works always toward one goal and

though long delayed he is sure to re-

ceive his reward in the end. In the

old mythology it was said that the feet

o,f the avenging gods were shod with

wool so that their approach should al-

ways be silent, and that they might sure-

ly steal upon their victim unawares. It

amounts to a moral certainty that the

man who disregards he safe course lets

loose the very spirit of disaster, and is

ever closely followed by her noiseless

feet.

Apprentice Machinists.

Apprentices have a family resem-

blance to each other in one intellectual

attribute. They are all going to do

something great when their time is out.

Those in the great industrial centers

of the East are going to go West.

Those in the West are looking toward
the rising sun. Those in locomotive

shops have visions of marine work.

Some are going to go firing and become
engineers in a very short time. They
are like the squirrel that saw greener

hills than his own. There is going to

be something magical in the closing

hours of the apprentice's last year. He
may not be able to file straight now, but

in that undiscovered country he will

work miracles.

It is a good thing that the lamp of

hope is easily kindled in the forehead

of youth. The evil of it is that it is

apt to darken the present. Those of

us who have seen the apprentice just

blossomed into a journeyman, taking

his departure from the old shop hardly

dreamed that we would ever see him

again. And yet when he comes back

and gets a job in the old shop there is

a fine air of chastened cheerfulness

about him. The place he went to was

full of malaria, or the old folks wanted

him to come back. He is beginning to

learn his trade now and in a year or

two he will be ready to go out into the

great world and take his place like a

man.

The real trouble with the apprentice

is that he rarely takes his trade seri-

ously. He is working under compul-

sion, as it were, like a prisoner doing

time. He is more interested in the day

of his release than he is in the master-

ing of his task. When the foreman

comes near him he is full of uneasiness

and there is a load ofT his mind when

the foreman has gone about his busi-

ness. He rarely asks how to do a job.

That would be a confession of ignor-

ance and would be lowering himself

in his own estimation. He stumbles

along like a man walking in the woods,

heedless of the well beaten track near

by. What mind he has is elsewhere.

He is either thinking oi an increase of

salary or of the vacation that he is

going to get. His mercurial thoughts

run into every channel except the right

one, and the marvel is that out of the

unskilled hands that he has, anything

good could come.

The apprentice is not altogether to

blame. Education in his calling is un-

thought of. The foreman has too much

to do already without delivering lec-

tures to inattentive auditors. The fore-

man is more anxious to get something

out of the apprentice than to put some-

thing into him. The result is that they

mutually despise each other, and there

is very seldom any tears shed at part-

ing. We rarely hear of the apprentice

and his master exchanging gifts. Ap-

prentices, in their want of apprecia-

tion, are like unto the ten lepers who
were cured. One only of the ten came

next day to thank the Physician.

There is, nevertheless, much hope

for the apprentice; his worst time is

over. The haphazard methods, or lack

of methods, are passing away. Some
of the larger railroad shops have spe-

cial mechanical instructors whose duty

it is to show young men how to work.

At the shops of the Central Railroad of

New Jersey there are classes in me-

chanical drawing, attended by all of

the apprentices during the working

hours of the day. Short lectures on

machine construction and repair work

are given, and the minds of the young

men are brought into close contact with

the most accomplished, in the theory

and practice of their trade. This fine

example is being followed at other

places, and there is good reason to be-

livcc that in the near future there will

be as much pains taken to teach an

apprentice his trade as there is in

teaching a child that two times two is

four.

Westward for the Far East

At this time it is perhaps not too

much to say that for the inhabitants of

Great Britain the best way to go east is

to travel west. The regular way to go

from London to Hongkong was by what

was called the Overland Route—that is,

from London to the continent, and down
to Brindisi by rail. If you look on the

nrap, Brindisi is almost on the heel of

Italy. Thence the traveleV went by

steamer to Suez and from there to desti-

nation by one of the P. & O. boats, as

the Peninsular and Oriental Steam Nav-

igation Company's steamships are called.

Going this way the time occupied is

about 35 days.

The route just opened up only takes

30 days, and by it a Londoner goes west

to reach the Far East. The Canadian

Pacific Railway own two Atlantic steam-

ers, one of them, the "Empress of Ire-

land," left Liverpool on the initial trip

August 24 and arrived in Quebec on the

31st, having made 3.009 miles. At 9

o'clock in the morning, one hour after

the arrival of the "Empress." the "Over-

seas Limited," as the new C. P. R. train

is called, began its run of 3,072 miles, and

reached Vancouver 96 hours later by the

clock and within an hour after its ar-

rival mails and passengers were off for

Hongkong on the "Empress of China,"

another of the company's fleet, with 7,160

miles before them.

The Overseas Limited in covering

3,072 miles, travels at an average speed

of 33 miles per hour including stops. It

is pulled across the continent by 23 lo-

comotives and the cars are of the latest

design. The total mileage from Liver-

pool to Hongkong via Canada is, in

round numbers, 13.240, and this has been

done by the through passengers with but

two changes and only one checking of

baggage. This distance is just about

half way round the earth, and it is the

longest transportation route under one

management in the world. The train is

called a "limited." but there is no extra

charge on that account.

The train is spoken of as on a 96 hour

schedule, but the actual running time

going west is 93 hours. This difference is

accounted for, because a traveler with

his watch set to Eastern time would have

to put it on one hour at Fort William,

on Lake Superior, for Central time, and

another hour ahead at Broadview, on the

prairie, to be even with Mountain time,

and once again at Laggan, in the Rock-
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ies, for Pacific time. After the train be-

gins its run, it just keeps on going un-

til ocean, river, plain and mountains are

behind it.

Railroad Ties and Spikes.

To take time by the forelock is an old

proverb, signifying to seize an opportun-

ity, and for the matter of that to. have

acted wisely and before it was too late.

One would almost think that on the

American continent there was not

much need to be careful about the tim-

ber supply, nature has been sOi pro-

digal in her wonderful forest gifts. De-
struction of the nation's heritage by fire

and the enormous drain on our timber

resources by the many and legitimate

uses to which wood is applied, has

brought us to the point where prudence
is the doubly wise course.

The life of the railroad tie is the

immediate question in which our land

transportation companies are most in-

terested, and the determination of some
quickly grown and serviceable timber
and the best means of artificially pro-

longing its period of usefulness are the

aspects of the question which are prob-
ably the most important.

Experience in Germany has demon-
strated the fact that beech ties can
be kept in a serviceable condition for

more than a third longer time if treated

with the oil of creosote than they could
without it. To put it more definitely,

good, sound beech ties, which would
last on the average 17 or 18 years, may
be made to do duty for about 2"] years
if creosoted. The meaning of increas-

ing the service life of railway ties and
railway lumber even by one-quarter of
their normal life may be appreciated
when it is remembered that 84,000,000

ties are used annually and probably
about three billion feet of lumber
(board measure) in the same time.

Suppose a tie measures 10 ins. on
top, and is 6 ins. deep and 8 ft. long,

the yearly consumption in this country
would make a solid pile, without an air

space sufBcient to hold a sheet of paper,

containing 279,720,000 cubic feet. This
enormous consumption represents the

yearly denudation of vast forest areas,

and that has to. be made up in some
way. Many of our larger railroads have
taken up systematic tree growing, the

favorite variety being the Catalpa tree.

An interesting side light on the value

of different kinds of wood when used
as railroad ties may be had from ex-

periments on the holding power of

spikes. Tests have recently been made
by the Department of Agriculture at

Washington in which three kinds of

spikes were used, viz. : the common
railroad spike, the channeled spike and
the screw spike.

The common and the channeled
spikes were driven into the ties in the

usual manner to a depth of five inches.

A hole, of the same diameter as the

spike at the base of the thread, was
bored for the screw spikes, which were

then screwed down to the same depth

as the driven spikes. The average force

required to pull common spikes varied

from 7,000 lbs. in white oak, to 3,600

lbs. in loblolly pine, and 3,000 lbs. in

chestnut. The holding power of the

channeled spike was somewhat greater.

About II per cent, more force, or 4,000

lbs., is required to pull it from a lob-

lolly pine tie. The screw spike had a

holding power ranging from 13,000 lbs.

in white oak, to 9,400 lbs. in chestnut,

and 7,700 lbs. in loblolly pine.

It was found that driven spikes did

not hold well in knots, as the knots were
brittle and lacked elasticity, in fact

their holding power in knots was re-

duced about 25 per cent. Screw spikes

tended to pull the whole knot out. This

increased the holding power of screw
spikes in knots, by about 35 per cent,

over that for clear wood.

Book Notices.

Proceedings of the Thirteenth Annual
Convention of the Air Brake Associa-

tion, Held in Montreal, Canada, 1906.

Published by the Air Brake Associa-

tion. Flexible leather covers. Price,

$1.00.

This book contains 296 pages and is

well illustrated throughout. It gives a

verbatim report of the papers read at

the meeting and the discussions which

followed. A full list of members with

addresses, which is given in the alpha-

betical order, shows that the association

15 in a very prosperous way. There is

in the back of the book a table of con-

tents of the convention proceedings

since 1894, which forms a valuable ref-

erence department. The book may be

procured at the office of Railway and
LocoMorn'E Engineering. 136 Liberty

street. New York.

Complete Examination Questions and
Answers for Marine and Stationary

Engineers. Published by F. J. Drake
& Co., Chicago. Price, $1.50.

This book is in catechism form
and contains 800 questions and answers,

and is fully illustrated. An alphabetical

index is appended for reference. The
book contains 354 pages, 7x4%, and it is

bound with flexible leather covers. This

book aims to give the latest and most
approved answers to all questions likely

to be asked in examinations of appli-

cants for licenses as engineers, or for

persons having charge of steam boilers,

as approved by municipal and govern-

ment boards of examining engineers,

both stationary and marine.

Wiring a House. By Herbert Pratt.

Published by the Derry Collard Com-

pany, New York, 1906. Price, 25

cents.

This is one of the Practical Paper

Series which is got out from time to time

by this company. It is the work of a

practical man who has planned and wired

many dwelling houses and other build-

ings. It begins right at the beginning

and shows just how each step is taken,

all the way through, and is intended to

help a man who wants to do this work
himself. The book is well printed on

good paper, has 20 pages, and has proved

to be very popular.

General Specifications for Steel Rail-

road Bridges and Viaducts. By Theo-

dore Cooper. Published by The Engi-

neering News Publishing Company,
New York. New and revised edition,

1906. Paper covers. Price, 50 cents.

This is a neat little compendium of

specifications for railroad bridges and

is the work of a man who has during the

last quarter of a century been actively

engaged in the work of which he writes.

The author's first specification was pre-

pared many years ago and since then he

has revised them continually to meet

the ever increasing demands made for

the building of larger and more im-

portant structures. The present work

is thus the result of a ripe experience,

and the application of present day prac-

tices to meet present day needs.

"Bridges of the future," he tells us,

"must be relatively better than those of

the past. Any false economy gained by

scrimping the details or using an inferi-

or class of material will not redound to

the credit of the bridge engineer."

General Specifications for Steel Rail-

road Bridges and Structures with Sec-

tions, Making Them Applicable to

Highway Bridges and Buildings. By
A. W. Buel. Published by the Engi-

neering News Publishing Company,

New York, 1906. Paper covers.

Price, so cents.

These specifications have been pre-

pared under the direction of Mr. V. G.

Bogue, by the author, and he tells us

the work has been done with the pur-

pose of combining such rules govern-

ing the design, workmanship and quality

of material that steel structures built in

?ccordance with them will be first class

in every respect and up to the standard

of present practice and yet be constructed

as economically as possible under the

circumstances. The book contains 61

pages and concludes with an extensive

.series of engineering tables.

The Chicago Pneumatic Tool Com-
pany reports the month of August to

be the heaviest in the history of the or-

ganization, both in business booked and

shipments made, the latter exceeding

all previous monthly records by 15 per

cent.
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Shop Sulky.

A very useful and simple general utility

shop carriage is to be found in the Co-

lumbus, Ohio, shops of the Hocking Val-

ley Railway, of which Mr. S. S. Stififcy

is superintendent of motive power. The

shop carriage is a self-contained affair

and can be used alone or in conjunction

with another of its own kind.

The truck or carriage or whatever

may be pardoned for so saying, when
it hunts in couples, and it was prob-

ably intended to be used in pairs by

Mr. Gummcre, the air brake expert, at

the shops when he got it up. Observe

the method of attack, when a pair of

wheels mounted on an axle are to be

moved to or from the wheel press.

Two men each pushing one sulky ap-

proach a pair of wheels from opposite

made and have done a lot of good

work without ever having said a word
about only making so many miles be-

tween shoppings and they have never

been known to so much as mention a

thing about the fatigue of metals.

SHOP SULKY OR GENERAL UTILITY PONY TRUCK.

you like to call it, consists of an axle,

a pair of wheels like a racing sulky,

but it does not travel quite as fast. It has

a handle bar terminating in a tee at the

front end and a fork at the back end

where it joins the carriage. On top

of the axle is mounted a piece of flat

iron bent up into a sort of inverted V-
shape, and carrying on its apex a

grooved piece of iron and this has a

round boss on its under side which

drops into a hole in the V-shaped

frame. The grooved piece can turn

around like the top of an ordinary

screw jack.

ends of the axle. They have the swivel

heads of their machines so fixed that

the journals will lie in the large round

grooves. They each back up and tilt

the grooved tops under the journals

and tilt up again and the journals are

comfortably caught by the round

grooves and the collars get into the

cross slots and the wheels are up in

the air in a minute. The axle thus

forms the connecting link between

what we must now call the pair o.f two-

wheel pony trucks, and one man pushes

and the other pulls and away go the

wheels.

Water Tube Locomotive Boiler.

Cojisiderablc interest has been mani-

fested in regard to a water tube loco-

motive boiler exhibited at Milan, Italy,

designed by M. Robert, chief engineer

of the Paris, Lyons and Mediterranean

Railway. The ordinary type of loco-

motives never gave complete satisfac-

tion on the Algerian lines, owing to the

inferior quality of the water. Staybolt

and other fractures were constant while

cracks developed rapidly in the fire box
plates.

As will be seen in our illustration the

outside appearance of the Robert boiler

is the same as that of an ordinary lo-

comotive boiler. The boiler proper is

formed of a mud drum and a steam

drum, connected by three circular up-

rights. The steam drum is extended

to the rear of above the fire box, and

is fitted at the top with the steam dome
connected by return tubes to a feed

collecting hollow frame at the bottom
of the fire box. The sides of the fire

box are lined by return tubes placed

close together, expanded in the hollow

frame and in the steam drum. The
drums arc connected by curved tubes.

ROBERT \V.\TER-TUBE BOILER FOR P. L. M.

M. Robert, Chief Engineer.

The round groove in the top piece

R.\ILWAY.
EngravinR Reproduced from " Engineering.*

those in front and rear oi the fire box

being of large diameter steel tubes

and covered by a fire brick lining. The

steam and exhaust pipes are arranged

in the usual waj' in the smoke box.

The result of the experiments with

Tlie whole thing, a.xle wheels and

will about fit a car journal and so eas- all, can go round in a curve and so turn

ily holds a bar or the edge of a flange a corner because the swivel head takes

of anything that may be put into it and care of that kind of motion as well as

as it turns round on its axis, it accom- holding the axle safely. The trucks

modates itself so as to suit a lot of can dip their swivel heads under the

things. There is another groove in this handles of a steel basket and go oflt the Robert water tube boiler has sho\vn

top piece or swiveling head, cut at right with a very decent sized load between that while the old type of boiler had to

angles to the round groove, and this them if need be. Bolsters and bars and be thoroughly overhauled after the en-

is a square slot that just about fits the a variety of things get moved about in

collar o.f a car journal or anything like the Columbus shops of the Hocking

that. \'alley with very little trouble, and

This shop sulky is at its best, if we these trucks are simply and strongly

gine had run about 20.000 miles, the

Robert boiler maintains its efficiency

over 80,000 miles. A high degree of

evaporation is said to be maintained,
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and the locomolivc, it is claimed, is ca-

pable of hauling 25 per cent, more than

those of ordinary tj'pe with equal grate

aiea and heating surface. The total

heating surface amounts to 1,165^^ sq.

ft. of which 172.3 is in the fire box.

The grate area is 19.4 sq. ft. and this

gives a ratio between grate and heating

surface of 60.

Fifty-Ton Trolley Wagon.

The North-Eastern Railway, of Eng-
land, have recently built for their own
use what they call a 50-ton trolley

wagon, which we are able to show in

our illustration through the courtesy

of Mr. Wilson Wcrsdell, the chief en-

gineer of the road.

The car, as we would call it, is made
entirely of structural steel shapes and

is for the carriage of heavy steamship

or other bulky material which can be

loaded upon the girders about 245^ ins.

above rail level. This is important

where head room is limited. The side

sills of the car are made in the form of_

two bo.x girders composed of plates

and angles. There are two similar box
girders forming the center sills made
of channels and each of the four gir-

ders is 12 ins. wide and 165^ ins. deep.

They are spaced 15 ins. apart, so that

the total width of the car is 7 ft. 9

ins. The car is 38 ft. 6 ins. long between

centers of bogies, and the total overall

length is 48 ft. 8 ins. The well in thi.s

car is 25 ft. long and 2 ft. 754 ins. deep.

The raised ends of the car over the

bogies are each in reality two frames,

in which the side sill girders are con-

tinuous in form. The body bolsters

are also box girders made of 3^x12^
in. channels. They contain heavy ball

and socket shaped center castings, and

building. There is no deck oji the de-

pressed girders and there is none on

the raised ends. There is, how-

ever, a 5^ in. plate riveted to the

underside of the depressed girders

and this forms a sort of sunken floor

which would prevent any loose parts of

the article being carried from being lost.

In this respect it resembles the

General Electric car, which we showed
on page 231 of our May issue and in

7-y

Eastern car has, however, a journal and

oil box on each side of every wheel.

There are eight wheels and sixteen

journals. The inner boxes are easily

got at through the openings between

the frames of the raised ends oi the car.

The truck frame is made of double web
plates placed vertically one inside and

one outside of each wheel. There are

no cover plates over these webs, and

on each of the sixteen boxes there are

END VIEW AND SECTION THROUGH BODY BOLSTER, .N.-E. KV.

which the car well had a curved bottom,

lor practically the same purpose.

Last month we showed on page 417

a Pennsylvania flat car which is used

for the carriage of heavy electrical ma-
chinery. The P. R. R. car has a short

deck at each end and twa side sills of

the box girder type carried above the

bearing semi-eliptical springs, made of

7 leaves 4xH in. steel. The truck or

bogie wheels have a spread of 5 ft.

The pull of the draw gear is against

the inside face of the end sill, which

consists of a I in. plate 17^^ ins. deep,

held by the side sills, the web plates in

line with inner faces of the center sills,

and a pair of diagonal braces to the

body bolster. The draw bar pulls

against a heavy steel casting, which

covers two sets of friction discs which

bear against the end sill. The buffing

shocks are taken up, as is usual in Eng-

lish practice, by a pair of heavy buffers

placed in line with the inner webs of

the side sill girders. The center sill

girders are diagonally braced on the

truck side of what we have called the

vertical plate wall of the well. The
whole car forms an interesting study in

special car design.

NORTH-EASTERN RAILWAY, ENGLAND. 50-TON TROLLEY WAGON.

from the deck line 3% in. center pins

keyed at the bottom, pass through
them. In the raised car ends there are

two web plates which are cut off at

the vertical walls of the well. The
center sill girders are supported by
brackets attached to the well walls.

The whole car thus forms a good
example of what may be called

bridge construction as applied to car

truck level. The North-Eastern car

has four box girders depressed below
truck level and the raised ends are open

and sloped slightly toward the end sills.

The wheels are 38 ins. in diameter and

the axles have 8x5^2 in. journals,

which are enclosed in specially design-

ed boxes, which are oiled from a cham-
ber above the journal. Oil is syphoned
in as it is in driving boxes. The North-

Appointed to Investigate.

Mr. Angus Sinclair, the well known
automobile authority and editor of

Railway and Locomotive Engineering,

has been requested by the United States

Department of Agriculture to conduct a

study of the value of alcohol as a fuel

for the generation of power and to make
a report on the subject and also to in-

clude in it a critical survey of the liter-

ature on this subject in Great Britain.
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Our Correspondence School
la this department we propose giving the information that will enable trainmen to pass the examination they are subjected to be-

fore oeing promoted. If any of our students fail to understand any part of the instructions, we will gladly try to make them

plainer if they write to us. All letters intended for Our Correspondence School ought to be addressed to Department E.

Third Series—Questions and Answers.

loi. When one tap of the signal bell

ii heard while the train is running, what

must tile engine-man do?

A.—He must look out for his train

having broken in two and govern him-

self accordingly.

102. What signiticance will signals of

the same numbers of sounds have when
given by other appliances than bell cords

and signal bells?

A.—When given by air whistle they

will have the same significance.

103. What is the lamp signal to stop?

A.—Lamp swung horizontally across

the track.

1033. What ii the signal to move
ahead?

A.—Lamp raised and lowered vertical-

ly-

104. What is the signal to move back?

.\.—Lamp swung vertically in a circle

at arm's length across the track when
the train is standing.

t05. What is the signal that the train

has parted?

A.—Same signal given when train is

running.

106. May these signals be given by any

other means than the lamp? If so, by

what means?

A.—Yes; they may be given by hand

or flag.

107. How should a signal imperfectly

displayed, or the absence of a customary

stationary signal be regarded, and what
is you duty in regard to it?

A.—It should be regarded as a stop

signal, and promptly obeyed as such, and

the fact of its imperfect display or ab-

sence should be reported to the proper

officer.

108. State fully when the whistle

should be sounded?

A.—It should be sounded in strict ac-

cordance with the whistle signal rules

given in the standard code. Great care

should be taken in stormy weather to

make these signals clear and distinct.

109. How should a danger signal, oth-

er than a fixed signal, be acknowledged

by the engineman?

A.—By two short blasts of the whistle.

no. At what points must the whistle

be sounded?

.\.—When approaching public cross-

ings at grade or on approaching stations,

junctions and railroad crossing at grade,

also at all whistling posts and at any

point, or points designated by the spe-

cial rules, or instructions of the railway

you are employed by.

111. Where nui>t tiK- engine bell be

rung?

A.—At all points where the whistle is

sounded as a warning, and when en-

gine is about to move.

112. When two or more engines are

coupled to the head of a train, where

should the classification signals be dis-

played?

A.—They should be displayed on the

leading engine.

113. If only one flag or light is dis-

played as a classification signal, how
must it be regarded?

THE ST.\RT—PENNSVLV.\.\IA SPECI.\L LE.WIXG
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A.—Its indication is the same as if two

had been displayed, but the proper dis-

play is required by the rules.

114. Who are responsible for the prop-

er display of all train signals?

A.—Conductors and enginemen.

115. When a train is being pushed by
an engine at night, or when the train is

obscured by a fog or other cause, what

signals must be displayed, and where?

A.—A white light must be displayed on
the front of the leading car. A flagman

must take a conspicuous position on the

front of the leading car.

116. Is this required in shifting or ma-
king up trains in yards?

A.—No.
117. When a train turiu out to be

passed by :.nother, what change must

be made in the markers?

A.—The marker lights at night must

show green toward the engine, the side

and to the rear.

118. When must the markers be again

changed so as to display red to the

rear?

A.—When the train for which the

change in the markers was made, has

[/assed.

119. When should headlights on en-

gines be covered?

A.—The headlight
must be covered when a

train turns out to meet
another and has stopped

clear of the main track

or is standing to meet
trains at the end of

double track or at junc-

tions.

120. What signals must
be used to stop a train

at a flag station desig-

nated for such a train?

A.—A combination
green and white signal.

121. What signal must
be used to stop a train

at a point not a flag sta-

tion?

A.—A red signal must
be used.

122. At what points

are torpedoes not to be

placed?

A.—Torpedoes should

not be placed near sta-

tions or crossings where
people pass them.

123. What is your duty

with reference to look-

ing out for signals?

A.—To be always on

the sharp lookout for signals.

124. How are trains designated?

A.—They are designated as regular or

extra trains.

125. What is a regular train?

A.—A regular train is one authorized

by a time-table schedule.

126. What is a section?

A.—A section is one of two or more

trains, displaying signals, or for which

signals are displayed.

127. Is an engine in service on the

road considered to be a train?

A.—Yes.
128. How many classes of trains are
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there on the current table of this divi-

sion?

A.—Answer according to the trains

shown on division time-table of your

road.

129. State the relative rights of each

class?

A.—Trains of the first class are supe-

rior to those of the second; trains of the

second class are superior to those of the

third, and so on.

130. How are extra trains distin-

guished?

A.—E.xlra trains display two white

flags and in addition, two white lights

by night in the places provided for that

purpose on the front of the engine.

131. Extra trains are of what class

compared with regular trains?

A.—They are of inferior class to regu-

lar trains.

132. What is required of a train of in-

ferior, with respect to a train of su-

perior class?

A.—An inferior train must keep out

of the way of opposing superior trains,

and of superior trains going in the same

direction and failing to clear the main

track by the time required by rule, must

be protected as prescribed by Standard

Code, rule No. 99.

133. In which direction have trains the

right of track over opposing trains of

the same class on this division?

A.—This is according to the special

rule of the railway company. -

134. Where is this authority to be

found?

A.—This is in accordance with the spe-

cial rule of the railway company.

135. Are there any exceptions made to

this rule? If so, where are they noted?

A.^This is in accordance with the

special rule of the railway company.

136. When trains of the same class

meet, what is the duty of the train not

having the right of track?

A.—The train not having the right of

track must clear to main line before

the leaving time of the superior train.

At meeting points between extra trains,

the train in the inferior time-table di-

rection must take the siding, unless oth-

erwise proivded.

137. If you are obliged to run by a

siding and back in. how would you pro-

ceed?

A.—A flagman must be sent ahead

with stop signals, a sufficient distance to

insure full protection. When recalled

he may return to his train, first placing

two torpedoes on the rail when condi-

tions require it.

138. How long must a train clear the

time of train of superior class at a

meeting or passing point?

A.—An inferior train must clear the

time of a superior train not less than

five minutes, but must be clear at the

time a first-class train in the same di-

rection is due to leave the next station

in the rear where time is shown.

139. How long must a train wait at a

station before starting, after the de-

parture of a passenger train in the same

direction, when no form of block sig-

nal is used?

A.—This is in accordance with the

special rule of the railway company.

Calculations for Railway Men.

BY FRED H. COLVIN.

SCREWS, BOLTS AND WEDGES.

The close relation between the inclin-

ed plane and the screw can be seen in

Fig. I, where the sketch shows part of

FIG. 1.—SCREW IS AN INCLINED PLANE.

a thread unwrapped and the bottom

cut off straight or at right angles to the

center of the screw, showing just what

the incline really is.

In the screw jack or any other appli-

cation of the screw, the load or nut

is raised by the continuous inclined

plane being forced into or under it.

The way this is done and the power it

will exert was shown in the last issue.

Every man who has anything to do

with bolts and nuts, knows the seem-

ing ease with which they sometimes

twist ofT and also the work it makes in

too many cases. While we often lay it

FIG. 2.—MONKEY WRENCH AS A LEVER.

to the poor material in the bolt it would

probably be nearer the truth to say we

did not judge the pressure we applied

correctly.

Take a % stud or bolt as shown in

Fig. 2 and a 10 in. monkey wrench, the

10 ins. being measured from the cen-

ter of the handle to the center of the

nut we are tightening up, and we have

a combination that often comes up in the

shop, although it is not an unusual

thing to see a much larger wrench to

a nut of this size.

Now a Ji bolt is only .71 of an inch

at the bottom of the thread and has an

area of only .39 of a square inch at

this point. Going over the same cal-

culations as before we find that the

power is applied through a distance

of 31.416 ins., and as there are 9 threads

per inch we have 9 times 3i-4i6 or

282.744. Calling the power only 20 lbs.,

and we have 20x282.744 or 5,655 lbs.

Calling the breaking strength of the

material 50,000 lbs. per square inch, we

multiply it by the area of the bolt under

the thread, which is .39, and find that it

would break at abo.ut 19,000 lbs. or a

little over three times the pressure we

apply with only 20 lbs. pull on the

wrench.

A strong man will pull much more

than this and it is not hard to discover

why bolts give way, especially as we

seldom content ourselves with a

wrench as short as this.

It is often necessary to know how to

find the depth of a thread for various

purposes, such as finding the diameter

at the bottom of the thread. A V
thread of I in. pitch (one to the inch)

is .866 of an inch deep, so to find the

depth of any other thread we divide

.866 by this and in this way we find

that a 9 thread is .097 deep. This is

for one side only and to get both sides

we double this and find that it is .194

of an inch. Deducting this from the out-

side diameter or Ji, or .875 of an inch,

we have .681, which is less than we

counted on before, but the .71 allows for

the thread not being quite sharp, as it

seldom is.

For a U, S, Standard thread, which

is flat top and bottom, we take oflf %
the depth (^ top and the same amount

from the bottom) and use the figures

.65 as the depth of a thread having I

in. pitch. Divide this by the threads

per inch and you have the depth of

the thread you desire. In fact there are

very few threads which are made abso-

lutely sharp and it is better to allow for

a little flat, especially at the bottom,

even of a so-called V thread.

These figures are especially valuable

to the lathe man, who. has threads to

cut inside any hole, as he must know
how large to make the hole in order to

allow for the depth of the thread.

Suppose you have a large nut to bore

and thread for a rod or bolt having 6

threads per inch. If the rod is 4 ins.

outside diameter, what should be the

diameter of the hole before you com-

mence cutting the thread?

If you desire a sharp V thread, divide

.866 by 6 and find that each side is .144

of an inch deep, so you must deduct

twice this, or .288 from 4 ins., leaving

3.712 as the correct diameter to bore the

nut. In real work you will be perfect-

ly safe in boring it a little more than

this, almost 35^4, as the metal will be

forced up from between the threads and

make it practically sharp. For ordi-
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nary use it is better not to, have it

quite sliarp, and very few threads are

cut that way now.

If the thread is to be United States

Standard, we divide .65 by 6 and find

that the thread on each side is .11 of

an inch or .22 in all. Deduct this from

4 ins. and we find that the correct di-

ameter for boring is 3.78 ins. or a trifle

over 3.J4.

Questions Answered

SQUAIUNU AN ENOINE.

(87) C. R. W., Caryville, Fla., asks :

If I get the centers of both cylinders

with back heads off, and then scribe a

line on the saddle from centers, and
where the lines cross make a dot with

a center punch. If I now put up both

main boxes then take a tram and tram

from the center on the saddle, will the

engine be square? A.—This is not the

most accurate way of doing the work.

If everything is right it will do, but if

the cylinders varied even a very little

in the frames, the center you marked
off on the saddle might not be in the

exact center between the frames, and

when you trammed from that point

and set the boxes by it, the axle would

not be at right angles to the longitu-

dinal center line of the cylinders. The
better way is to. run your cylinder cen-

ter lines and use a large square across

the pedestal jaws and if the long leg

of the square coincides with center line

of the cylinders the boxes will be true

and the axle will be at right angles

to the cylinder center lines. If

the square shows that the jaws are

out the dead wedge can be altered to

suit. In this way the frame does not

much matter because you get the axle

truly at right angles to the cylinder

lines, which is what you want to do.

BROKEN TRAILING TRUCK EQUALIZER.

(88) Master Mechanic, Longview,
Tex., writes

:

I. What should be done in case of

a broken trailing truck equalizer on a

2-6-2 engine? A.—Such temporary re-

pairs should be made as would pre-

vent excessive weight being put on

either pair of wheels. Chain down
back end of rear driving spring if it is

overhung and chain down forward end

o.f trailing spring if it is over the box.

If it is not practicable to chain; block

on top of both boxes and block end of

equalizer between rear driver and main

driver so that the main driving spring

would be normal. If one end of the

truck equalizer was good and pivot

pin all right you might be able to block

on top of good end of this equalizer so

that either the truck spring or the rear

driving spring would be kept about nor-

mal.

INSIDE LAP ANP CLEARANCE.

2. How does inside lap and in-

side clearance differ on piston valves

with inside admission, from others?

A.—Under these circumstances there is

no difference in principle but there

may be differences in amount of each.

Inside clearance should be called ex-

haust clearance because on an inside

admission piston valve, the exhaust

clearance is necessarily oji the ends of

the valve and so is the lap which is

equivalent to what is called inside lap

on an ordinary valve, which is now more
accurately spoken of a. exhaust lap.

3. Please explain the principal dif-

ference of two radically different types

of piston valves. A.—You do not state

clearly what you want to know in this

question. We imagine you mean the

two kinds of piston valves which de-

pend on the way the packing rings are

held out. In a piston valve with snap
rings the rings are out hard all the

time, with steam expanded packing

rings, the rings fall in a little when en-

gine is drifting and so reduce wear.

4. With direct motion and piston

valves with inside admission, what
wOiUld be the position of the eccentrics

when the crank pin is on the forward

center? A.—Read article headed,

"Wise Eyes are Odd." on page 370 of

the August, 1906, issue of Railway and
Locomotive Engineering.

QUICK service triple.

(89) E. D. D.. Los Angeles, Cal.,

writes

:

If the quick service triple valve takes

air out of the train pipe when a service

application is made, as is claimed, isn't

there greater danger of an emergency
application being had than with the old

style triple unless the engineer handles

the brake valve rather careful? A.—No,

not so much. The K triples are so de-

signed that quick action is less likely

to be had than it is with the present

standard quick action triple valve when a

service application is being made. This

is because of the difference in design

?nd in location of the ports. On the

other hand, when an emergency applica-

tion is wanted, serial application of the

brakes throughout the whole train will

be had considerably quicker with the

new triples than with the older style.

PIPING diagram.

(90) L. D.. Nengelo, Holland, writes

:

I notice a difference between the piping

diagram given in an advertisement of

the W. A. B. Co. and the one given

in the air brake department of the Feb-

ruary number. In the first one the sup-

ply pipe to the distributing valve branch-

es off between the main feed valve and

the brake valve; in the second, between

the main reservoir and the f«ed valve.

Is there any reason that the last

arrangement is better than the first?

A.—Yes. When the supply pipe branch-

ed off from the pipe between the brake

valve and the feed valve, air for the

brake cylinders had to come through the

feed valve, and because of the restricted

opening in this valve and of the further

fact that the initial pressure was not so

high as that of the main reservoir, the

brake cylinder pressure did not equalize

so quickly as was desirable. There was

also the possibility that if the feed valve

was defective from any cause it might

remain closed at the critical moment,
and no air would then be supplied to the

brake cylinders in case an application

was desired. Hence the supply pipe was

coupled to the main reservoir return

pipe direct, where none of the foregoing

objections existed.

independent inlet.

(91) R. L. C, San Francisco, asks:

What is the use, or advantage, of the

independent inlet valve on the high pres-

sure cylinder of a New York No. S

pump? A.—When working fast, the in-

dependent air inlet valve admits atmos-

pheric air to the high pressure air cyl-

inder, thus increasing considerably the

capacity of the pump. At slow speeds,

there is no marked advantage had by the

use of the independent air valve.

injector COMBINING TUBE.

(92) M.J. A., Meridian, Mass.. writes :

Will you kindly tell why holes are

sometimes drilled in the combining tube

of an injector? A.—The holes you refer

to are put there in order to be a sort of

auxiliary overflow to lessen the shock

which takes place when a rapidly moving
steam jet strikes and combines with the

slow moving body of water. The water

forced out of these holes eventually

passes out of the main overflow. The
presence of the holes also enables the

injector to work with water, a few de-

grees higher in temperature than if the

holes were not there, but the principal

reason the holes are there is to lessen

the shock in the instrument.

HOW MUCH PAY?

(93) R. L. C, San Francisco, asks

:

What is the average salary paid to a

first-class locomotive draftsman? A.

—

Railroads usually pay something be-

tween $85 and $100 per month, but the

amount is subject to variation in parts

of the country where living is high and

for other reasons.

COATING ON FLUE SHEET.

(94) W. L., Brownville, Mo,, writes:

Please inform me as to the cause of

the flues of my engine "honeycombing"
at the end of a run of 76 miles. The
flues and flue sheet will be a solid mass

of cellected cinders. Tell me what can

be done to prevent it. The engine is

an H. 6. a. type, in freight service, and
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the coal is good on our division. A.

—

This is caused by some impurity in the

coal, probably a silicate of soda,

which is a very refractory substance.

Its cohesion may be destroyed by

charging freely with lime with the coal.

When lime is present the tubes do not

fur up or honeycomb. The lime com-

bines with the silicon and sets free the

soda.

THE "k" feed valve.

(95) D. C. R., East Rochester, N.

Y., writes

:

I noticed in the E T pamphlet, sent out

by the W. A. B. Co., that the K feed

valve, shown as a part of the new brake

in the article illustrating it in the Feb-

ruary number, is not given, but another

like the G6 except for an adjusting

handle on the end of it, is shown

instead. Has the K feed valve been

discontinued, and if so. why? A.—
The B4 feed valve supersedes the K
feed valve in steam road service for

several reasons ; among these was the

trouble experienced from dirt and scale

from the piping, which caused it to

work unsatisfactorily, and there was

the further reason that the opening

tlirough it was so large that, if the loco-

motive was equipped with a large air

pump and had a large main reservoir, it

was more difficult to handle brakes prop-

erly with the back-up hose, unless the

brake valve was lapped. There was also

under these conditions, and with long

passenger trains, a doubt as to whether

quick action of the brakes could be ob-

tained if the conductor's valve was

opened on any one of the cars that were

close to the engine. On account of the

large main reservoirs and the large

pumps now ordinarily applied to locomo-

tives in passenger service, the opening

through the feed valve must not be en-

larged, .'. it is desired to onerate brakes

from the back-up hose satisfactorily, or

when long passenger trains are being

hauled, to .r.ake sure that the brakes can

be applied in quick action from any con-

ductors' valve in the train; hence the

change.

RELEASE ON LONG TRAINS.

(96) J. R. S., Scranton, Pa., writes :

Please settle an argument for us. My
partner claims that the brakes can be

released on a train of any length just as

easily with the new New York brake

as with the old, while I claim they can't.

What say you? A.—As we understand

the new New York engine brake, having

a pressure controller between the main

reservoir and the brake valve to regu-

late brake pipe pressure, the full effect

of the main reservoir excess pressure

is not had when the brake valve handle

is thrown to release. Therefore, on long

trains, it would seem that release of the

brakes would not be so prompt and uni-

form as it would with the older equip-

ment. The recharging of the auxiliaries

will also be atfected in that the recharge

will be slower. We think you are right

in your claims.

2. Which will reduce the pressure the

quickest in the rear end of a long train

in a service application, the quick ser-

vice K triples or the New York acceler-

ator valve? A.—The quick service K
triples will reduce the pressure in about

one-half the time required by the New
York accelerator on a train of any ordi-

nary length. On extremely long trains

the advantage is all with the K triple,

since it does not have appreciable brake

pipe friction to contend with.

SERVICE REDUCTION WITH 8o CARS.

(97) F. B. K., Ogden, Utah, writes:

When handling trains of eighty or

more cars, all with present style quick

action brakes, the instruction is to make

the first service reduction seven or more

pounds in order to get all the brakes on,

even heavier than this would in many

cases be better. If all cars had the quick

li triple valves, would this same rule

be necessary? A.—No ; if all the cars in

the train have the K triples a 5 lb. ser-

vice reduction will set the brake on

them all uniformly, whether the train

consists of one, or one hundred or more

cars. Each quick service triple acts in

a manner as a straight air brake valve

for its own brake cylinder, thus avoiding

in a large degree the resistance to the

flow of air in the brake pipe, caused by

fiiction, and at the same time they econ-

omize very largely in the quantity of

air used in making the application. If

the train is but partially equipped with

K triples the action of the older style

triples is much improved.

PINS NOT IN TRAM.

(98) C. R. W., Caryville, Fla., writes:

If all the centers of the driving

wheels tram the same and the pins are

out on one side say % of an in., how
would you divide the distance so, as to

make things right? A.—If the wheels

are all properly in tram and the pins

out, you had better not try to divide

the error or fix it up. Ascertain the

cause of the pins being out, as one pin

might be farther from the center than

the other, or a pin might be bent, and

in either case you could not get the

side rods to run properly.'

N. Y. BRAKE ON TENDER.

(99) C. P. H., East Buffalo, N. Y.,

writes

:

On a tender which has a New York

quick action triple we had trouble on

account of a leak at the vent port, when

the brake was set with a service appli-

cation. The brake would stay on all

right, but all the train pipe air would es-

cape. The brake would not set quick

when emergency was made. What was

the matter? A.—The causes of troubles

of this kind can best be determined by

3 careful inspection of the internal parts

of the defective triple. Cases have come

to our notice where a diagonal break in

the vent valve stem, through the large

part of the axial port, has produced the

effects you mention.

The broken stem turning around had

the effect of lengthening it, so that in

service applications it would force the

vent valve partly from its seat and cause

a blow at the vent port, until brake pipe

air had entirely escaped or the brake was

released.

The break in the stem occurring in

the large part of the axial port prevented

the cushioning of the air between the

pistons, and so destroyed the quick ac-

tion feature of the triple.

James Dredge.

The engineering world has lost an

able and accomplished writer by the

death of James Dredge, for many years

connected with the staff of Engineering,

cf London, England. Mr. Dredge was

well known among the leading railway

men in America, having visited this

country three times. In 1876, during his

\isit to the Centennial Exhibition; he

collected materials for a series of able

articles on the Pennsylvania Railroad,

which were published in book form. In

1890 he visited New York and delivered

an address on the unveiling of a statue

erected to the memory of Alexander

HoUey. Again, at the special request

of the American Society of Mechanical

Engineers, he contributed a memoir of

the late Sir Henry Bessemer, which was

presented at the meeting at Niagara

Falls in 1898.

Mr. Dredge was born at Bath in 1840

and studied civil engineering in London.

He made the drawings for D. K.

Clark's book, "Recent Practice in Loco-

motive Running." It was at this time,

in 1S61, that Mr. Dredge made the ac-

quaintance of the late Mr. Zera Colburn,

the eminent American engineer, who was

for a long time editor of The Engineer,

cf London, and who subsequently started

Engineering, where Mr. Dredge took

charge of the illustrations. It is no dis-

f.pragement to other engineering jour-

nals to say that Mr. Dredge's work on

Engineering has been the high water

mark of mechanical illustrations for over

forty years, while his ability as a writer

v.as nearly equal to his faculty as an

Illustrator.

In his social life Mr, Dredge was a

delightful companion. He was a fine

specimen of the English gentleman. He
had learnin without pedantry, and elo-

quence without ostentation. He was ap-

pointed on many important British com-

rriissions to exhibitions in foreign coun-

tries. He was an officer of the Legion

of Honor of France and a Companion

of the Order of St. Michael and St.

George in Great Britain.
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Air Brake Department
Obstruction in Brake Pipe.

A remarkable case of failure of brakes

to apply when tested, after coupling up

and charging, came to light a few weeks

ago on one of the large lines between

Puffalo and New York. It appears that

a few weeks previous to the failure noted,

this road had delivered to it a consign-

ment of brand new cars, and they had

been in service long enough to get well

mixed with the older equipment, and to

have the air brakes operated on them

many times. Up to the time of the fail-

ure to apply, nothing unusual had been

observed about the action of the brakes

on these cars, but when this particular

test was made it was found that the

brake would not apply back of a certain

car of the new lot, which happened to

be located within a few car lengths of

the engine

As all angle cocks and stop cocks were

wide open and all auxiliaries in the train

found charged, a rigid investigation was

instigated to reveal the cause of failure,

and the following was the result : a

punching, about lJ4 '"s. in diameter, was

found lodged in the pipe in such a posi-

tion that it practically closed up the

passage. This punching being similar in

size and shape to many others frequently

found lying around the floors of car

works, it is inferred that, in some way,

while the piping was being prepared one

of them accidentally lodged in the end,

and worked into the pipe far enough to

e.=cape notice, and then worked around

inside the pipe until it prevented the

brake application.

Possible Troubles and Their Remedies.

The following are some of the troubles

that may happen to the E T equipment,

and their remedies:

If the brake pipe connection to the

distributing valve breaks ofT close to this

valve, close the cut-out cock in the cross-

over pipe: if broken at the brake pipe

tee, plug this tee, and brake with the

automatic (H 5) brake valve to apply

the train brakes, and with the inde-

pendent (S F') brake valve to apply the

locomotive brakes.

If the small double cock (A B V)
brake valve pipe is broken oflF at the dis-

tributing valve you can still use the au-

tomatic or the straight air brake valve

to do the braking on the train and the

engine; but if the independent brake

valve connection is broken off at the

distributing valve you cannot set the

brakes on the engine either with the

CONDUCTED BY J. P. KELLY

automatic or the independent brake

valve. This would not, however, inter-

fere with the train braking. If the sup-

ply pipe is broken oil, plug it near the

feed valve connection: then l)rakcs can-

not be used on the locomotive, as this

p'pe supplies all the air for the engine

and the tender brake cylinders. If both

automatic and independent pipe connec-

tions to the distributing valve are bro-

ken oflf, do not stop to plug them, as

you could not use the brakes on the

locomotive because of inability to build

up pressure in the application cham-

ber.

brakes, since it will all escape at the

automatic brake valve.

When making a 5 lb. service applica-

tion and the automatic brake valve han-

dle is returned to lap position, you no-

tice pressure building up in the brake

cylinder, it is an indication of a bad

leak either in the brake pipe or in the

I'aver slide valve of the distributing

.alve. A leak in the brake pipe will be

indicated by the falling of the black

pointer of the duplex gauge; a leak

through the lower slide valve will be

indicated by the increase of cylinder

rres.<;ure on:y.

P.\RTY OF .VIR BRAKE DELEGATES RETURXIN'G FROM .MOLWT ROYAL.
AIR BRAKE CONVENTION, MONTREAL. CANADA.

If you have any trouble with the K
feed valve, unscrew the cap and take

cut vent valve 28 and clean it. The sat-

isfactory operation of the K feed valve

depends on the cleanly condition of vent

valve 28, which usually stops up where
the round end projects through the vent

\alve hole back of the seat.

I have filed off the side of the

round part, making it triangular. This

allows the air to flow more freely, and

prevents clogging up, and I have had
no trouble with them since. It is not

necessary before removing vent valve 28

to shut off the air, since the opening
through the piston is very small and but

little air can escape.

If there is a blow through the auto-

matic brake valve, do not report brake
valve cleaned, but have the distributing

valve examined, as a leak in the lower

slide valve of the equalizing valve will

permit air to flow to the application

chamber although not enough to set the

To distinguish between a leak through

the rotary of the independent brake valve

and one through the lower slide valve

o' the equalizing valve, disconnect the

pipe leading from the distributing valve

to the independent brake valve at the

connection to the latter. If the rotary

leaks, air will blow down from the valve;

if the slide valve leaks, air will blow out

cf the pipe. After determining which is

leaking make proper repairs.

When making an application, either

automatic or straight air, the brakes do

not remain applied, look for leaks in

the pipe connections between the brake

valves and the distributing valves.

If you cannot get an automatic appli-

fition of the brakes, and pipe connec-

tions do not leak, take out the equaliz-

ing (lower) piston to see if ring is

.^tuck or the small hole through the end

of the slide valve, next to the piston,

is stopped up. If either, apply the prop-

er remedy, but be careful not to en-
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large the hole in the slide valve, as the

piessure chamber would then charge up

too fast.

If neither an automatic or an inde-

pendent application of the brakes can

be obtained, remove the cap over the

application slide valve (5) to see if pin

is broken. If the pin is broken, the

application valve cannot be moved. If

the pin should break, leaving the ap-

plication valve in open position, the

brakes will remain set as long as the

pump runs.

If a brake beam breaks on the engine,

close the cut-out cock in pipe to the

driver brake cylinders; if the tender

brake is out of order, close cut-out cock

in pipe to the tender brake cylinder. If

there are no cut-out cocks in the brake

cylinder pipes, as was the case on some

of the first engines we received, then

carry the independent brake valve in re-

lease position. We have since, however,

placed the cut-out cocks in the brake

cylinder pipes.

The safety valve should be kept in

good condition in order that it may
properly relieve the brake cylinders of

surplus pressure.

When the equalizing piston and slide

valve are in service position, communi-
cation between the application chamber

and the safety valve is established,

and this valve will commence to blow

when the cylinder pressure reaches

53 lbs., which is the amount for which

it is set. More pressure than this in the

brake cylinders, ordinarily, is likely to

slide wheels.

If the safety valve is in good condi-

tion air will blow out of the two top

holes in the body when slightly reliev-

ing the application chamber, and out

of the six lower ones when freely and
quickly relieving it. In the latter case

brake cylinder pressure forces applica-

tion piston back until it opens the ex-

haust valve and allows the surplus cyl-

inder pressure to escape.

It will be easily seen that the safety

valve has only to control the applica-

tion chamber pressure in order to regu-

late the brake cylinder pressure.

In the emergency application of the

brakes the safety valve should hold 60

lbs. in the brake cylinder for about 20

seconds, then should pop off pressure in

chamber g and the application chamber
so as to reduce the brake cylinder pres-

sure to 53 lbs., and prevent wheel slid-

ing.

There are some roads that cut down
the pressures to 40. lbs. for the automatic

and 30 lbs. for the straight air applica-

tion, but we still maintain 53 lbs. for the

automatic and 45 lbs. for the straight

air, and thus far we have experienced no
trouble with slid-flat wheels.

We maintain the driver brake piston

travel at 4 ins., standing, which will in-

crease to 5 or S^ running, and on the

lenders at 6 ins. This travel we find to

be entirely astisfactory.

Asa R. Hay,
Air Brake Inspector, Big Four R. R.

liidianafolis, hid.

Transposed.

Through an unfortunate oversight the

diagrams shown in Figs. 2 and 5 of the

September number, Air Brake Depart-

ment, got mixed; Fig. 2 should appear

as Fig. 5, and Fig. 5 as Fig. 2. The
drawing showing the actual construc-

tion of the slide and graduating valve.
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Oil Burners in Mexico.

Not long ago the Me.Kican Central

received some new engines adapted

for the burning of oil. They were built

by the American Locomotive Com-
pany. The work of installing the oil

storage system has been carried on

vigorously and supply tanks have been

placed on all divisions where these en-

gines will be used. The Mexican Cen-

tral Company believe that they will be

able to effect substantial economy in

the locomotive department by the use

o.f oil as fuel. Coal in Me.^ico is an

expensive item, as

there is not much
of it found in that

country and large

quantities have to

be imported from
the United States.

The full economy
of operation will

not come at once,

as the men are

used to coal and
have to become
familiar with the

new conditions,

but it is antici-

pated that the

ultimate gain will

be very satisfac-

tory.

/i

TOP VIEW

SLIDE VALVE

It is only eight

years since a dep-

utation from the

Belgian State Rail-

ways visited Brit-

ain in search of

the best type of

locomotive for

working their fast

international ex-

presses, and al-

ready throughout

Belgium there are

at work several

hundreds of en-

gines that could

scarcely be de-

SLIDE VALVE BUSH • ^^^ted from those

FIG. 7. ARRANGEMENT OF PORTS AND CAVITIES IN " K " °^ *^^ Caledonian

TRIPLE VALVE, SEE PAGE 423, SEPTEMBER ISSUE, Railway. They
were designed by

Fig. 7, was entirely omitted, but is here Mr. Mcintosh, the mechanical engineer

produced for the benefit of our readers, of the latter company, at the request of

the Belgian government.—N. Y. Globe.
The North British Railway locomo-

tive that went down with the ill-fated

Tay bridge in 1879, and remained three Should Do Better.

months embedded in the channel of the I" a railway carriage the other day a

river, still runs important goods trains, traveler overheard an Englishman and a

, jj Y Globe Scotsman discussing the character of

the Irish people. Said the Englishman:

"Well, I rather like the Irish. I think

they have many good points."

"Weel, a' doon't deny it," replied the

The most powerful locomotive in

Britain has just been built at the St.

Rollox workshops of the Caledonian

Railway. It weighs 130 tons, and will Scot, "but ye ken they canna speak Eng-

run the London expresses between lish wi'oot a brogue. Their axunt's

Glasgow and Carlisle.—N. Y. Globe. maist awfu'."—World Wide.
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Patent Office Department.

It will be observed that the inventors

are particularly busy on the smaller de-

tails of boiler construction. Some of

their devices are very clever and we re-

produce some of them with accompany-
ing illustrations. Our descriptions are

necessarily brief, but our readers who de-

sire fuller details can readily secure the

same by applying to the Patent Oflice

authorities at Washington and state the

number of the patented article which we
append to our short descriptions, and the

printed details and large sized illustra-

tions will be furnished on application.

BRASS FOR JOURNAL BO.\ES.

Mr. J. S. Patten, Baltimore, Md., has

patented a brass for journal boxes, No.

NEW FORM OF JOURN.^L BE.^RING.

829.170. The brass has a dependable

tiange at each side of the bearing face,

a wall at each end of the flange, the

space between the walls being divided

into compartments, the dependable

flange forming a concavity and gradual-

ly and continuously approaching the

journal, the upper edge of the flange be-

ing spaced from the curvature of the

concavity of the brass, each of the

flanges extending from end to end of

the brass and terminating at a wall dis-

posed to prevent the flow of oil from

oflf the end of the flange.

PISTON PACKING.

Mr. L. H. Martell, Ellwood City, Pa.,

has secured a patent for an improved

PISTON ROD P.\CKING.

packing for piston rods, No. 829,116.

The device consists of a cage or case

for packing rings provided with grooves

in its interior wall, and metal packing

rings arranged in the grooves. The
cage is provided with a peripheral

flange projecting over the end of the

box, and a gland for clamping the flange

on to the stuffing box.

ENr.INF, TRUCK.

Mr. T. E. Adams, Pine Bluff, Ark.,

has secured a patent for an engine

truck, No. 830,274. The truck consists

of cast steel side frames with solid

pedestals, and a frame for a swinging

ENGINE TRUCK.

center bearing consisting of continuous

end members which rest on the upper

edges of the side frames, lugs being at-

tached to the side frames and engaging

the ends of the continuous end mem-
bers, and fastening devices connecting

depending flanges to the side frames.

GAUGE COCK.

A gauge cock has been patented by

Mr. J. T. Cullison, Columbus, Ohio, No.

829,632. The device comprises a casing

section having a bore formed through-

out, the forward portion of which is re-

duced, and a spring actuated valve

slidably disposed in the bore, and fur-

nished with longitudinal channels for the

passage of steam or water, and a valve

GAUGE COCK.

Stem projecting from the valve through

the reduced portion of the bore and a

detachable casing section. A valve is

located in the casing section and adapt-

ed to bear against the end of the valve

stem when the section casing is screwed

into place. The contrivance has the

merit of being free from leakage at the

valve stem,

BOILER SCRAPER.

Mr. Frank Ludwig, Montrose, Col.,

has patented a boiler scraper or clean-

er, No. 829,024. The device embraces

the combination of a hand plate adapted

to be secured in the hand hole of a

boiler, a valve seat in the hand plate, a

BOILER SCRAPER.

ball valve within the valve seat, a rod

adapted to operate through the ball

valve, a locking valve seat through

which the rod passes into the boiler, the

opening within the valve seat being of a

size to allow the rod a free vertical or

lateral motion. Means for scraping the

boiler are attached to the inner end of

the rod.

CROSS-HEAD.

A very substantial device combining a

ci OSS-head and piston rod has been pat-

ented by Mr. J. B. Kingan, Schenec-
tady, N. Y., No. 830,080. It consists of

a piston rod portion and a cross-head

portion made solid by forging or weld-

ing, the cross-head piece having an

opening for receiving the end of a con-

-^ns

o ;

MM
*»::--3L I

CROSS-HEAD AND PISTON ROD.

necting rod, a portion of the jaws of the

opening serving as flanges to receive

wearing shoes; the end portion of the

piston rod being made to secure the rod

to the piston.

BOILER FLUE.

A boiler flue has been patented by

Mr. J. M. Crozier, Minneapolis, Minn.,

No. 829.509. In combination with later-

ally spaced flue sheets having tapered

flue seats, the flue has at one end a fixed

conical sleeve portion, and at the other

end a screw threaded conical portion,

both ends having the same diameter and

taper as the flue seats. Annular pack-

ing rings of soft material are interposed

BOILER TCBE SETTING.

between the sleeve portions and the sur-

rounding seats.

Demonstration Demanded.

A Scotsman went to London for a

holiday. Walking along one of the

streets he noticed a bald-headed chem-

ist standing at his shop door, and in-

quired if he had any hair restorer.

"Yes, sir," said the chemist; "step in-

side, please. There's an article I can

recommend. I've testimonials from

great men who have used it It makes

the hair grow in twenty-four hours."

"Aweel," said the Scot, "ye can gie the

top o' yer heed a rub wi' it, and I'll look

back the morn and see if ye're telling

the truth." The chemist returned the

bottle on the shelf with disgust, and

kicked the errand boy for laughing.



472 RAILWAY AND LOCOMOTIVE ENGINEERING October, 1906.

Baldwin Mallet Compound.

Our illustrations represent one of five

Mallet articulated compound locomo-

tives, recently built by the Baldwin Lo-

comotive Works for the Great North-

ern Railway Line. These engines are

the heaviest thus far constructed in the

Baldwin Works. They are intended

for freight service, and are designed

to pass round 10° curves. The tractive

power when engine is working corn-

wheels under this engine. The high

pressure cylinders which drive the rear

group of wheels are cast separately

from their saddle, which is bolted to

the upper frame rails. The low pressure

cylinder castings meet on the center

line of the engine and are bolted to-

gether. The steam pipe connection be-

tween the high and low pressure cylin-

ders has a ball joint at the rear end

and a slip joint with a packed gland at

pressure steam chests. There is, there-

fore, no dry pipe in the usual sense of

the word. The throttle valve is intended

to permit a small amount of steam to

re.ich the cylinders when the engine is

drifting. It was designed and patented by

Mr. Kenneth Rushton, chief draughts-

man of the Baldwin Locomotive Works.
There was an account of the Rushton
throttle valve published in Railway and
Locomotive Engineering in August.

SIDE ELEVATION OF BALDWIN MALLET ARTICULATED COMPOUND ENGINE.

pound is 71,600 lbs, and the factor of

adhesion is 4.41.

These locomotives are provided with

two wheel front and two wheel rear

trucks, which are equalized with the

front and rear groups of driving wheels

respectively. The front truck has a cen-

ter bearing while the rear track has

side bearings. This arrangement is in-

tended to reduce flange wear on the

driving wheels and enable the engines

10 curve readily and ride smoothly.

The word articulated is used in de-

scribing engines of this class and it re-

fers to. the fact that the front group

of driving wheels and the main frame

of the engine are able to turn on a

the front end. The exhaust connection

between the low pressure cylinder and

smoke box has a ball joint at each and

and a slip joint in the middle. This has

the effect of allowing the frame, en-

gine truck, and front group of driving

wheels, to swing radially under the

boiler and at the same time, the joints

are kept tight, expansion and contrac-

tion of the steam pipes is provided for,

and the exhaust pipe is always in line

with the smokestack. Observe the flex-

ible coil of oil pipe from smoke box to

low pressure steam chest, sho.wn in the

half-tone illustration.

The frames are of cast steel and

measure 5 ins. in width throughout. The

1903, on page 35S. The valve there

represented was slightly different in de-

tail to the one used in this Mallet en-

gine, but the principle is the same.

This one is designed so that it may be

opened very slightly when the engine

is drifting and thereby supply a little

steam to the cylinders, just enough, in

fact, to carry the lubricant in and pre-

vent the smoke box gases from destroy-

ing the effects of lubrication.

The throttle valve is hollow and it

is therefore always full of steanj, and

is consequently as ho.t, and as much ex-

panded, as the case. When it is opened,

steam enters only through the top,

which insures its always receiving the

PLAN OF BALDWIN MALLET COMPOUND ENGINE FOR THE GREAT NORTHERN.

joint which is situated under the boiler

and below the saddle casting of the rear

pair of driving wheels.

The cylinders of this engine are 21^
and 33 by 32 ins. and all four cylinders

are provided with balanced slide valves

driven by Walschaerts valve gear.

The McCarroll air reversing mechanism
is used. The driving wheels, of which

there are twelve pair, are 55 ins. out-

side diameter. The engine truck and
the rear truck wheels are all 30 ins. in

diameter and altogether there are 28

lear frames have double front rails cast

in one piece with the main sections. The
front frames have separate top rails,

which pass over the low pressure cyl-

inder castings. They are strongly

braced transversely by heavy castings,

which serve at the same time as boiler

supports. The saddle under the smoke

box is provided with coil springs, which

help to bring the front group of wheels

in line after rounding a curve. The
branch pipes are outside and pass from

the sides of the dome direct to the high

dryest steam there is. The bottom of

the valve is a disc and above it there is

a circular port in which there are several

stiffening ribs.

The throttle mechanism is designed

with a view of securing a very fine open-

ing when desired. In fact with this

rig you can just "crack" the valve, as

engineers say, and the way it is done

is by using a sort of double lever to

open the valve. Fig. i is a side view of

the throttle and the opening mechan-
ism, and Fig. 2 is a cross section. The
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throltle stem terminates in a wide Hat

piece, something like one end of a dumb-

bell in shape, and in it are two slot holes

one up and the other down, layed off

radially with the pivot pin as the center.

One has 2% in. radius and the other S^
in. radius. The bell crank has the verti-

cal arm II ins. long and the upper part is

broadened out so as to take in the pivot

pin, which is in the angle of the bell

crank, and the two slot holes. The
bell crank carries two studs, one of

which works in each slot hole. The
slot holes are so placed that the stud

near the pivot pin, the one at the short

radius, begins to lift first, and as the

leverage is more than three and a half

times in favor of the vertical arm. it

follows that a comparatively long

movement of the throttle rod will give

only a small movement of the valve and

the greatest leverage is exerted when the

valve lias no pressure to balance it.

prevents the inner stud irom doing

any further lifting. The studs and

slots are so arranged that both

studs do not lift at the same time,

The short radius OJie lifts little and
slowly at first, and when it gets in its

work the long radius stud goes on with

the business and raises the valve faster

and through a greater distance.

Another interesting feature of this

compound is the reversing mechanism
It is an air operated screw machine and

the real reverse lever of this huge en-

gine is no bigger than an engineer's

air brake handle. The device was de-

signed and patented by Mr. W. J. Mc-
Carroll. It was illustrated and describ-

ed on page 326 of the July, 1905, issue

of Railway and Locomotive Engineer-

ing.

In order to operate the McCarroIl

Reversing Mechanism, air is admitted

to its four horizontal cylinders through

links reach lull gear, the reveise levtr

or small handle being moved by one of

the little eccentrics located at either

end of the quadrant. The reach rod

is moved by means of bevel and worm
gears and this permits of the valv-;

travel being cut up finer than can be

done with even small notches on an

ordinary reverse lever quadrant. The
hand wheel is to be used in cases of

emergency, or when no air supply is

available, so that the engine links can

be moved at all times.

The boiler is of the Belpaire type,

with straight throat sheet and sloping

back head. The waist is built up oi

three rings and is 84 ins. in diameter at

the front end. The circumferential

seam in front of the dome is triple riv-

eted, and the others are double riveted.

The horizontal seams have diamond

welt strips. The water spaces are un-

MALLET ARTICULATED COMPOUND FOR THE GREAT XORTHERN.
G. H. Emerson. Superintendent of Motive Power. Baldwin Locomotive Work* Builders

All throttle rigging has a certain

amount of lost motion in it, put there

intentionally, so that the valve when
shut will not bear upon or be bound
in any way by boJts or levers, but even

allowing for this, it is possible with

this arrangement to get a very much
finer opening of this throttle valve than

is usual in the majority of engines.

When it is desired to open this

throttle further, for regular service the

action of the bell crank produces a wid-

er and quicker action as it is moved
further. While the short radius stud

is opening the valve slowly, the stud

at the longer radius is swinging through
its slotted hole and soon comes to the

' end of it, and begins to lift the valve.

As its leverage is just a little over two
to one, it lifts the valve quickly and
fully and the inflowing steam tends

to balance the valve, while the

slot hole for the short radius stud

a rotating valve, mounted directly on

the shaft. The admission of air is con-

trolled by a slide valve moved by the

operating handle. The handle is held

in position by a controlling catch and
spring. When the handle is moved
forward, "live" air enters the central

opening in the rotating valve, and the

little air engine is put in motion.

When the handle is moved to its back-

ward position, "live" air is admitted to

the outside part of the rotating valve,

and the air engine is reversed. The
pointer remains stationary while the

quadrant is rotated by means of a con-

nection with the reverse lever rod.

In order to stop the reversing mech-
anism, the operating handle is moved
to its central position, and this allows

for the main valves of the big engine

cutting off at any point in the stroke.

II the handle is not moved, the device

will be stopped automatically when the

usually wide, while the tubes are spaced

with J4 in. bridges.

The dome is made of cast steel, and
the ends of the branch pipes are cast

with it, having an outlet on each side.

Steam is conveyed to the external pipes

through short connecting pipes, which

are cast in one piece with the dome.

The heating surface is made up cf

225 sq. ft. in the fire box, 5,433 in the

tubes, making a total oi S.658 sq. ft.,

and the grate area is 78 sq. ft, giving

a ratio of grate to heating surface as

I is to 72.4. The tubes are made ct

steel 2% ins. outside diameter, 21 ft.

long and there are 441 of them. The
boiler pressure carried is 200 lbs. per

square inch.

The total weights on the driving wheels

are estimated at 316.000 lbs.; on lead-

ing truck 19,000 and on trailing truck

20,000 lbs. The wheel base is 10 ft.

long for each group oi driver? and 44
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ft. 10 ins. for the whole engine- With weighs, without tender, 344,500 lbs. It

tender, the total wheel base is 73 ft. has twelve driving wheels 56 ins. in

2M ins. The total weight of the en- diameter and a tractive power of 74,-

gine is 355,000 lbs. and with the tender 000 lbs. when working compound and

everything being in working order, the 84,000 lbs. when working simple. Ra-

weight is 503,000 lbs. There is shown tio of tractive power (compound) to

side: VIEW 5RUSHT0N DRIFTING THROTTLE VALVE.

on our side elevation line drawing a

bracket on the back of the smokestack,

which is a hinge for a smoke deflector

to be used when the engine is passing

through tunnels.

The tender has a steel frame and the

adhesive weight is as i is to 4.65. The
cylinders are 32 and 20x32 ins. and the

boiler pressure is 235 lbs. Heating

surface 4.325 sq. ft.; grate area 56.1 sq.

ft. This engine was described and il-

lustrated on page 283 of the June, 1904,

CROSS SECTION OP THROTTLE AND DOME SHOWING BRANCH PIPE JOINTS

tank has a water capacity of 8,000 U. S.

gallons and 13 tons of coal.

In this connection it may be inter-

esting to compare with this engine the

Mallet Articulated locomotive built

some years ago for the Baltimore &
Ohio Railroad by the American Loco-
motive Company. The B. & O. engine

issue of Railway and Locomotive En-

gineering.

Some of the principal dimensions ot

the Baldwin Mallet Compound for the

Great Northern are as follows:

Boiler—Thickness of sheets, H in-: working

pressure, 200 lbs.; fuel, soft coal; staying,

vertical crown stays, i}i ins. dia.

Fire Box—Material, steel; length, 117 ins.; width,

96 ins.; depth, front, 79J4 ins.; back, 76^2

ins.; thickness of sheets, sides, H in.; back,

}i in.; crown, }i in.; tube, ^ in.; water

space, front, 6 ins.; sides, 5 ins.; back, 5 ins.

Tubes—Wire gauge, No. 11.

Driving Wheels—-Journals, 10x12 ins.

Engine Truck—Journals, front and back, 6x13

ins.

Tender—W'heels, diameter, 36 ins.; journals,

5^^x10 ins.

Service—Freight.

Traveling Engineers' Association.

{Continued from page 45S.)

exercise and those who have not ac-

quired the habit of intemperance or ex-

cessive cigarette smoking. The maxi-

mum age limit is drawn at twenty-eight

years. Those who after leaving school

have been an apprentice, laborer or

helper in a machine shop or roundhouse,

AIR OPERATED REVERSING MECHANISM.
MALLET COMPOUND.

or watchman of an engine, are consid-

ered good material, their experience in

such service enabling them to perform

the duties of fireman.

The scholar with a training on me-

chanical and technical subjects is still

better equipped.

More attention should be given the

younger element, both firemen and en-

gineers, immediately after their employ-

ment and promotion in the way of the

master mechanic, road foreman of en-

gines, roundhouse foreman and engi-

neers lending their assistance to start

the young man right. Care on the part

of the management is essential to pre-

vent overloading the road foreman of

engines with a large number of engines
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and great mileage to cover, as such pre-

cludes him from properly instructing all

the new men as how best to perform
their duties and render the best service

for the employers' interests. Starting

right is the watchword, for the fireman

is the future engineer and the employ-

ment of traveling firemen is a right step

in this direction.

The practice too often prevailing, to

criticize the young engineer who fails to

duplicate the work of his more experi-

enced brother was deprecated.

Regarding both firemen and engi-

neers, the committee suggests how these

men should be cared for at terminals

with a view of improving their mental

and social standing. Good, clean rest

rooms should be provided and cleanli-

ness encouraged.

Access to reading rooms or libraries

to be had where they can keep informed

on the leading topics of the day, me-
chanical and otherwise, and the Young
Men's Christian Association is heartily

recommended as a most potent means
of improving the standard of the men,
from a moral as well as social stand-

point.

In conclusion, the committee believes

the road foremen of engines have not

done all they should in starting the

young man right and encouraging him
to seek advice, the paper urging all to

adopt such practice. The paper was so

complete in its treatment of the subject

that it was received with little discus-

sion, the thanks of the convention being

tendered with the injunction for every-

one to take the paper home and give

it the consideration it deserved.

MR. 0. R. REH Meyer's paper.

The seventh paper was entitled "The
Walschaerts Valve Gear." The paper

points out and discusses the gear as fol-

lows: It was invented in 1844 and has

been for a number of years in service on

foreign roads. Its introduction into

America was principally on account of

the increase in size of motive power.

Its advantages are less weight than the

Stephenson, resulting in less wear to its

connections and less liability of break-

downs.

The valve motion is direct, with a con-

stant lead at all points of cut-off, this

lead being an advantage, as with large

cylinders it is difficult to obtain suffi-

cient lead with the link motion at long

points of cut-off, at the same time keep-

ing down pre-admission and excessive

compression at short points of cut-off.

Constant lead in connection with large

cylinders gives an amount of lead at

long cut-off to properly cushion the re-

ciprocating parts and reduces pre-ad-

mission and compression at short cut-

off, thus making a more pre-working
and easier running engine, saves steam
and reduces pounding of the bearings

cf heavy engines carrying a high steam

pressure.

From an inspector's standpoint, this

gear is far superior to any other valve

motion in use, all parts liable to develop

defects being in plain view and easily

examined from the outside.

As the Walschaerts valve gear has

been in service in this country a short

time only, opinions regarding it are dif-

ficult to get; therefore, the chairman of

the committee gives his personal obser-

vation and experience. The cost of

n.aintenance of the Walschaerts are com-
pared to the Stephenson is believed to

ped with the Stephenson make better

time on the level or on favorable grades;

but where the grade is against them, en-

gines with the Walschaerts gear makes
the best time, each handling the same
tonnage. The valves on these engines

having the Stephenson gear have A of

an inch lead at full stroke, with i in.

lap. With the Walschaerts valve mo-
tion several of the engines have % of

an inch constant lead and ^ in. lap; the

others, A in. lead and 15/16 in. lap. In

the discussion following the reading of

the paper these additional points were
presented. Reports from a number of

INTERIOR OF C.\B OF B.\LD\VI\ M.\LLET ARTICUL.\TED LOCOMOTIVE SHOWING
REVERSING MECHANISM.

be 25 per cent, in favor of the first men-
tioned; engine failures due to valve gear

.^3 per cent. less. The W^alschaerts link

has less rocking movement than the

other, giving a more favorable action

on the link block, with less tendency

to spring the gear at and near the ex-

tremity of its stroke and the up and
down motion of the link noticeable with

the Stephenson motion is dispensed

with.

Regarding the advantages of one gear

over the other for speed, the paper is

non-committal, though the consensus of

opinion of engineers handling the two
types of gear on engines otherwise alike,

all in freight service, is that those equip-

roads indicated that engines with the

Walschaerts gear were giving satisfac-

torj' service; valves were less liable to

get out of square, less valve leakage,

and no marked difference in coal con-

sumption between the two types of

gear.
POOLED ENGINES.

The eighth paper was headed, "Regu-
larly Assigned vs. Pooled Engines: The
Relative Merits and Demerits of the

Systems of Handling Each." The com-
mittee from a traveling engineer's stand-

point, feel safe in saying that regularly

assigned engines would be the unani-

mous choice, as it is generally admitted

such engines are kept in better condi-
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tion with less expense for repairs, and

in most cases, the crews are better satis-

fied; the regular engineer will give his

engine much closer attention than it

would otherwise receive; discourage-

ment exists among enginemen when
placed in the pool and much of the work
usually done by them is, under the pool-

ing system, neglected. When first pool-

ed, engineers show a marked increase in

mileage, but the duration of this is

short. With somewhat worn engines

and somewhat weak flues much difficulty

is experienced owing to the indifference

of the enginemen resulting in a less av-

erage mileage than that of the regular

engines. Most of the year a regular

crew will be able to follow the engine,

but in short periods when this cannot

be done, with an extra board to draw
from, these conditions can be taken care

of. A freight engine with a regular

crew will have more trips credited when
handling full tonnage, while the passen-

ger engine makes up time and arrives

at terminals more often on time than

if handled by different crews.

If the delays which occur in pooling

were taken into consideration the money
paid for overtime would go far towards

paying interest on the cost of addition-

al locomotives as well as a big percent-

age of the cost for repairs due to indiffer-

ent handling by the pool crew.

Reference is made to reports of the

Inter-State Commerce Commission, in

which it is shown that two of the large

trunk lines maintaining regular crews
make the best showing of all the rail-

roads in the United States. Pooling
creates indifference with the roundhouse
force, resulting in neglect to make prop-

er repairs, and which the regular crew
uGuId complain of. This serves two pur-

poses: it locates the indifferent me-
chanic and keeps the roundhouse fore-

man informed as to the quality of work
being done. Among the many things,

continues the paper, to be said in favor

of pooling are: In extremely busy times,

congestions and possible blockades may
be prevented by paoling, though too
heavy tonnage at such times results in

more engine failures, which if prevented
adds a certain per cent, to the gross
tonnage handled, and engines can be
kept on the road almost constantly, so

long as they are in serviceable condi-

tion.

The discussion disclosed the fact that

pooling decreases the efficiency of en-

ginemen; that the crew should be con-
sidered as well as the engine; that en-
gineers neglect to report work which
frequently results in engine failures; that

it is difficult to locate who is at fault;

that pool engines require more repairs

and that the pooling of enginemen is

demoralizing to the extent that if re-

turned to regular engines it still exists.

The discussion was closed bv a motion

"lliat the association go on record as

favoring regularly assigned engines, both

freight and passenger," and the motion

prevailed.

MR. W. J. hurley's paper.

Nnith paper: "What is the Best Meth-

od of Handling Locomotives at Termi-

nals to Reduce Terminal Delays?"

The requisites presented in the paper

were: A roundhouse foreman possessing

executive ability and sound judgment;

an engine dispatcher familiar with local

affairs, conversant with the assignment

and condition of locomotives operating

over his division; a foreman in charge

of all hostlers, fire cleaners and ashpit

laborers, thus being responsible for

movement of power from the ashpit to

the coal shute and roundhouse. The

number of ashpits should be according

to number of engines handled, a separate

pit being assigned for switch engines.

Facilities for promptly coaling locomo-

tives and sufficient trackage to handle

them with the least delay The paper

refers to the failure of engine house

expansion to keep pace with the increase

of business which delays handling power

in busy seasons; that the size of the

mechanical force should be governed by

conditions and that engineers should be

educated to report work in a systematic

way.

The successful engine inspector is de-

picted as a man alive to the situation

and able to determine quickly whether

an engine is in condition to go out before

making all the repairs reported or ob-

served by himself. A discussion of the

paper indicated that the management of-

ten failed to appreciate the lack of track

room at terminals; that an inefficient

roundhouse foreman, frequently a result

of small salary, is not conducive to re-

ducing terminal delays, and that delays

can be reduced by using roundhouses for

engine storage instead of for a repair

shop.

OIL BURNING LOCOMOTIVES.

The tenth and last paper was under the

caption: "The Oil Burning Locomotive.

The Device Used. The Methods of Op-

eration and the Difficulties Met With in

Its Use." The paper opens with a state-

ment of reasons why a number of west-

ern railroads took up the subject of sub-

stituting oil for coal, the principal one

being that of eeonomy in cost of fuel

and in the early experiments it was

found that a ton of crude oil, at about

$T per ton, gave the equivalent to coal

costing $8.60 a ton on tenders.

During the experimental period the

system of using oil as a fuel for lo-

comotives passed through a gradual evo-

lution until "pw the burners used are of

two geneio vpes, classified as outside

and inside mi. rs, each seemingly giv-

ir.g satisfaction, indicating that the de-

sign of burner is not of vital importance.

The results of burning oil improves the

efficiency oi a boiler about 25 pei cent,

over that of coal.

As a rule, oil burning locomotives

haul nearer their maximum tonnage than

.1 coal burner, and in passenger service

maintains the schedule better, not alone

due to the increased steaming capacity,

but, as well, to their freedom from de-

lays from poor coal, foul fire, cleaning

fiont ends and other ailments common to

coal burning locomotives A chapter is

devoted to describing the burners and

other apparatus used in connection with

oil fuel, stress being laid on the im-

portance of the engineer and fireman

working together, as every change of

the throttle or reverse lever must imme-

diately be met with a change in the oil

supply and adjustment of the atomizer.

The advantages of oil burning are stated

as quickness with which engines can be

ready for service; decreased cost of han-

dling at terminals and convenience of

taking water and oil at the same time.

The claim department has no fires to

pay for and the bridges along the road

are practically immune, but to pay for

all these advantages the mechanical de-

partment bears the brunt of the burden

in the increased cost for repairs.

The oil flame inflicts severe punish-

ment on the flues and fire box, it be-

ing exceptional for an engine to run two

years without renewing the fire box, or

longer than twelve months with a set of

fines. Side sheets cannot be patched to

advantage, the patch being soon burned

from the intense heat. Very poor re-

sults have attended attempts to use the

Vanderbilt type of fire box, the h«at

causing them to sag and bulge, and in

some instances a renewal of the box was

necessary following three months' ser-

\ice. With standard fire boxes radial

stays prove superior to button-head

ciown bolts, the former being less af-

fected by heat as well as insuring better

circulation above the crown sheet.

Seams are dispensed with wherever poe-

sible. The committee believes that oil

burning engines have come to stay on

western lines, there being at present

coo on the Southern Pacific, 515 on the

Santa Fe Coast and Texas lines; the

Salt Lake Line has 75 and all the small

lines in California use oil exclusively.

Owing to a lack of experience with oil

fvel on the part of nearly all the travel-

ing engineers, but little of interest was

brought out in addition to that given in

the paper other than that there were

less flue failures with oil than with coal,

and less delays incident to taking* coal,

cleaning fires and ashpans.

CONVENTION A GREAT SUCCESS.

The convention was a success in every-

way, there being 375 members preeent,

who gave the closest attention, and the

spirited debates attested that the at-

tendance was due to a desire to do

business.
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Of Personal Interest
Mr. T, Harris has been appointed di-

visional car foreman of the Canadian

Pacific at Nortli Bay, Ont.

Mr. J. R. Riggs has been appointed

general foreman of the Michigan divis-

ion of the Vandalia Railroad.

Mr. W. J. Schlacks, snperintendent of

machinery of the Colorado Midland, has

resigned to go into, other business.

Mr. C. S. Mills has been appointed

master mechanic of the Buflfalo & Sus-

quehanna Railroad Company at Gale-

ton.

Mr. G. Thomson has been appointed

assistant general foreman of the Lake
Shore & Michigan Southern at CoUin-

wood, O.

Mr. W. D. Co.K has been appointed

general foreman at Air Line Junction,

Ohio, on the Lake Shore & Michigan

Southern.

Mr. Willard Kells, master mechanic

of the Lehigh Valley at Sayre, Pa., has

been transferred to Buflfalo, N. Y., vice

Mr. F. R. Cooper, resigned.

Mr. A. H. Gairns has been appointed

master mechanic of the Denver & Rio

Grande Railroad at Grand Junction, vice

Mr. J. W. Hardy, resigned.

Mr. E. F. Flory has been appointed

general foreman. Pen Argyl Shops, of

the Lehigh & New England Railroad,

vice Mr. H. L. Wren, resigned.

Mr. D. T. Forbes, superintendent of

the Victoria division of the Southern
Pacific, has resi.gned to become super-

intendent on the Colorado Southern.

Mr. F. Cochrane has been appointed

general foreman of the car department
of the Lake Erie & Western at Toledo,

Ohio, vice Mr. G. W. Diebert, trans-

ferred.

Mr. De Forest J. Adams has been ap-

pointed roundhouse foreman for the

Chicago & Northwestern Railway at

Boone, la., vice Mr. C. L. Harris, re-

signed.

Mr. C. B. Smith, formerly master me-
chanic at Boston, Mass., on the Boston
& Maine, has been appointed mechani-
cal engineer of that road, with office in

Boston.

Mr. G. C. Johnson has been appoint-

ed master mechanic of the Lincoln di-

vision of the Chicago. Burlington &
Quincy Railway, vice Mr. J. Dietrich,

promoted.

Mr. Lewis Ord, son of Mr. C. R.

Ord, of the Canadian Pacific, has been
appointed locomotive foreman on the

Canadiaii Northern Railway at Parry
Sound, Ont.

Mr. J. II. Parker has been appointed

assistant traffic manager of the National

Steel & Wire Co.. with headquarters at

New Haven, Conn., vice Mr. J. A.

Moore, resigned.

Mr. F. E. Kennedy has been appoint-

ed master mechanic of the Sheridan

division of the Chicago, Burlington &
Quincy Railway, vice Mr. G- C. John-

son, transferred.

Mr. C. Banks, heretofore engineer of

tests on the Great Northern, has been

appointed mechanical engineer of the

Texas & Pacific Railroad with office at

Marshall, Texas.

Mr. W. G. Edgar has been appointed

master mechanic of the St. Louis, Iron

Mountain & Southern, with headquar-

ters at Helena, Ark., vice Mr. J. A,

Grcenoe, resigned,

Mr. W. B. Poland, chief engineer and

manager of the Alaska Central, has re-

signed to accept a position with a road

being built by American capital in the

Philippine Islands.

Mr. H. B. Sutten, formerly in the

employ of the Newton & North West-
ern Railway, has been appointed night

foreman of roundhouse at Carroll, vice

Mr. Huffman, resigned.

Mr. W. W. Huffman, formerly night

foreman of the Chicago & Northwest-

ern at Carroll, has been appointed night

foreman of roundhouse at Boone, vice

Mr. Adams, transferred.

Mr. W. M. Vandersluis has been ap-

pointed signal engineer of the Cleve-

land, Cincinnati, Chicago & St. Louis,

with office at Cincinnati, Ohio, vice Mr.

G. H. Macdonough. resigned.

Mr. S. Vincent, heretofore foreman

of repairs in the Grand Trunk Railway

shops at Stratford, Ont., has been ap-

pointed locomotive foreman of the Ca-

nadian Northern at Kanisack, Sask.

Mr. D. Gallaudet, general foreman of

the Glenwood shops of the Baltimore

& Ohio, has been promoted to the posi-

tion of master mechanic of the Chicago

division, to succeed Mr. J. E. Davis.

Mr. J. Dietrich has been appointed

assistant superintendent of motive pow-
er of the Chicago, Burlington & Quincy
and of the Lines West of the Missouri

River, with headquarters at Lincoln,

Neb.

^Ir. P. T. Dunn, general foreman of

the Pennsylvania Lines W^est. at Cin-

cinnati. Ohio, has been appointed mas-
ter mechanic of the Northwest sj'Stem

at Cliicago, vice Mr. N. M. Loney, re-

signed.

Mr. Henry Carrick. district foreman

of the Oregon Short Line at Mont-
pclier, Idaho, has been appointed di-

vision master mechanic at PocatcUo.

Idaho, vice Mr. W. J. ToIIcrton, re-

signed.

Mr. J. Dun, who resigned as chief

engineer of the Atchison, Topeka &
Santa Fe Systei.i, has been appointed

consulting engineer of the Atchison,

Topeka & Santa Fe Railway, office at

Chicago.

Mr. W. W. Breckenridge, heretofore

master mechanic at Crookston, Minn.,

has been appointed master mechanic of

the Great Northern Railway, at Great

Falls, Mont., vice Mr. F. M. Fryburg,

promoted.

Mr. R. L. Wyman, formerly general

foreman of the Delaware, Lackawanna

& Western at Utica. N. Y., has been

appointed master mechanic of the Le-

high & New England, with office at Pen
Argyl, Pa.

Mr. H. E. Culbertson has been ap-

pointed master mechanic of the Mc-

Coo.k division of the Chicago, Burling-

ton & Quincy Railway, with office at

McCook, Neb., vice Mr. F. E. Kennedy.

transferred-

Mr. R. H. Innes, late superintendent

of transportation of the San Antonio &
Aransas Pass, has become superintend-

ent of wharf terminals at Galveston for

the Santa Fe and the Galveston, Hous-

ton & Henderson.

Prof. Paul Anderson, formerly occu-

pying a chair at the Kentucky State

University, has been appointed super-

intendent of tests of the Cincinnati.

New Orleans & Texas Pacific, with of-

fice at Lexington, Ky.

Mr. Thomas B. Arnold, until recently

with the Railway Steel Spring Com-
pany, has been appointed Southwestern

representative for the Detroit Seamless

Steel Tube Company, of Detroit. His

headquarters are at St. Louis, Mo.

Mr. F. M. Crowell, assistant engineer

of the Southwest System at Pittsburgh,

Pa., has been appointed engineer of

maintenance of way of the Pennsylvania

Lines West, at Cambridge. Ohio, on the

Northwest System, vice Mr. G- Scott,

transferred.

Mr. W. R. Wilson has been appoint-

ed division general foreman of the Lake

Shore & Michigan Southern at Elkhart.

Ind., vice Mr. G. Thomson, transferred.

Mr. Wilson's jurisdiction will include

La Porte and all points east on the

main line.
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Mr. T. H. Goodnow has been ap-

f ointed master car builder of the Michi-

gan Southern d vision ot the Lake Shore

& Michigan Southern (exclusive of the

Toledo & Air Line Junction), with of-

fice at Englewood, 111, in place of Mr.

Downing.

Mr. W. J. Hoskin has been appointed

assistant superintendent of machinery

on the Missouri Pacific. He had been

connected with the Frisco System and

with the Chicago & Eastern Illinois,

and was previously in the service of the

C, B. & Q. at Hannibal.

Mr. W. G. Besler, vice-president and
general manager of the Central Railroad

of New Jersey, has been elected an hon-

orary member of the St. Louis Railway

Club, of which he was once president.

Mr. Besler did much to make it the suc-

cessful organization that it is to-day.

Pacific since 1904. He was, previous to

this, superintendent of motive power of

the Chicago Great Western.

The birthday of Mr. Henry S. Bryan,

superintendent of motive power of the

Duluth & Iron Range Railroad, was
remembered on that road in a very

pleasant manner. Early last month,

when his natal day arrived, the S. M. P.

was made the recipient of a loving cup

presented by the foremen of the vari-

ous motive power departments, and

with the loving cup was a bouquet of

roses. The cup is a handsome speci-

men of the silversmith's art, and was

inscribed with the words, "Presented to

Henry S. Bryan, September 7, 1906, by

J. A. Graves, Wm. Durdin, P. Swan-

son, F. A. Howerton and W. G. Suth-

erland." This proof of kindly feeling

At the recent meeting of the Travel-
ing Engineers' Association, held in Chi-

cago, the following officers were elect-

ed for 1906-7

:

President, W. J. Hurley, N. Y. C. &
H. R., BufTalo, N. Y.

First Vice-President, A. M. Bickel,

L. S. & M. S., Elkhart, Ind.

Second Vice-President, J. A. Talty,

D., L. & W., Bufifalo, N. Y.

Third Vice-President, C. F. Richard-

son, St. L. & S. F., St. Louis, Mo
Secretary, W. O. Thompson, N. Y. C.

& H. R., Oswego, N. Y.

Treasurer, C. B. Conger, Int. Cor.

School, Chicago, 111.

Members of Executive Committee: J.

C. Graff, C. & N. W., Winona, Minn.;

W. H. Bradley, C. & N. W., Chicago,

111.; F. C. Thayer, Southern, Atlanta,

Ga.

MALLET ARTICULATED
J. E. Muhliield, General Superintendent of Motive Power.

COMPOUND ON THE BALTIMORE & OHIO.
American Locomotive Company. Builders.

Mrs. Frances A. W. Mcintosh, for-

merly manager of the Standard Tool

Company, Cleveland, Ohio, and more
recently connected with the advertising

department o.f Power, New York, has

taken charge of the publication depart-

ment of the Norton Company, Worces-
ter, Mass.

Mr. G. Thomson, heretofore division

general foreman of the Lake Shore &
Michigan Southern, at Elkhart, Ind.,

has been appointed division general

foreman of that road, the Lake Erie

Alliance & Wheeling and the Dunkirk,
Allegheny Valley & Pittsburgh, with

office at Collinwood, Ohio, vice Mr. J.

McCabe, transferred.

Mr. David Van Alstyne has tendered
his resignation as mechanical superin-

tendent of the Northern Pacific to ac-

cept a position with the American Lo-
comotive Company. Mr. Van Alstyne
has been the executive head of the mo-
tive power department of the Northern

and high esteem on the part of his co-

workers in railroad life is very much
appreciated by Mr. Bryan.

At the recent convention of the

Master Steam Boilermakers' Associa-

tion held in Chicago the foJlowing of-

ficers were elected: President, Mr.

John S. Sullivan of the Pennsylvania

Lines, Columbus, 0-; first vice-presi-

dent, Mr. George H. Judy of the B. &
O., Pittsburgh, Pa.; second vice-presi-

dent, Mr. J. W. Russell of the P. R. R.,

Renova, Pa.; secretary-treasurer, Mr.

A. L. Woodworth of the C. H. & D.,

Lima, O.; Mr. George H. Williams, of

B. M. Jones & Co., Medford, Mass.

The following is the executive com-
mittee : Messrs. George W. Kelly,

chairman of the New Jersey Central,

Elizabeth, N. J.; James Walker, John
McNally, D. B. Swinton and W. W.
McLellan. Montreal, Canada, was the

place chosen for the convention city

next year, the meeting to be held Au-
gust 20, 1907.

Obituary.

We are sorry to have to record the

death of Oscar Huber, chief of the Ga-

lena Signal Oil Company's sales depart-

ment in Buenos Ayres. He was also the

chief of the expert department, and his

technical skill and knowledge of mechan-

ical matters was of a high order. His

judgment was deferred to by his many
friends in the mechanical departments

in the railway of South Africa. In the

sales department he evinced the same

goo,d judgment and ability that made
him successful in the technical part of

his business. Friendship meant to him

everything that the word implies, and

there are many throughout South

America who will detply mourn his

loss.

The sixteenth annual convention of

the Association of Railway Superinten-

dents of Bridges and Buildings is to be

held in Boston, October 16, 17 and 18.
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Tank Engine, Northern of France.

The remarkable type of tank engine

shown in our illustration was recently

built by the Cliemin de fer du Nord, at

their shops at La Chapclle, France.

The engine is a compound with low

pressure cylinders in front and high

pressure behind. There are two of each,

or four cylinders in all, and each set

of six driving wheels and a pair of

small carrying wheels, form one truck.

These trucks arc capable of a swiveliug

motion independent one of the other,

so that although the engine has a long

total wheel base, the rigid bases are

each comparatively short.

The cylinders are 16 and 25x27 ins.,

and the driving wheels are 51 ins. in

diameter. The bogie wheels are 33 ins.

in diameter. The wheel base of each

truck—that is, measured from small

wheel to driver at the other end of the

truck—is 18 ft. il'/o ins., and the total

wheel base of the engine is 40 ft. 11^4

locomotive with four cylinders with con-

siderably increased power.

Writing to Railway and Locximotive

Engineering concerning this engine,

Monsieur G. Du Bousquet, chief engi-

neer of nialerial and traction, says in

effect

:

I believe I ought to call your atten-

tion to the fact that this locomotive

is not of the Mallet type, it is totally

different. Of the articulated locomo-

lives built up to this time, some have

ine motor truck placed in front like

iliose of M. Mallet, others have two

motor trucks, but these latter have

strong yokes and buffers; the rear truck

restricted, so to speak, by its tractive

effort and by its stops, thus loses a good

deal of its mobility. The two motor

trucks o.f our locomotive are true

bogies, absolutely free to assume all

|)ositions on the track. Its boiler rests

1111 a frame made of a beam
iif which tlie ends are enlarged

Exhibits, Traveling Engineers'

Convention.

American Locomotive Equipment Co.,

Chicago, showed a chart of test of the

hollow arch compared with the solid

arch and no arch.

S. F. Bowser & Co., Inc., Fort Wayne,
Ind., distributed circulars showing
Bowser oil storage system as used at lo-

comotive stations.

Century Preserver Co. distributed,

through their sales agent, W. A. Ahrens,

Chicago, some literature concerning

their black metal preserver for covering

Ihe exposed surfaces of metal.

The Chicago Pneumatic Tool Com-
pany have just issued their new Com-
pressor catalogue consisting of 118

p?ges, printed in two colors. Several

new types and sizes of Compressors are

shown in this catalogue including their

I'tw Hamilton Corliss Machines. Those

interested will receive copy upon re-

TANK ENGINE FOR THE CHEMIN DE FER DU NORD, FRANCE.

ins. The diameter of the boiler is 51

ins. There are 130 tubes each about 15

ft. 7 ins. long and there is a total heat-

ing surface of tubes and fire box of

2,361 sq. ft. The pressure carried is

228 lbs. to the square inch. Steam from

the boiler goes to the cylinders and

through them to the smoke box through

the steam pipe which runs from the

dome down to a swivel joint placed over

the kingpin of the truck with its axis

in line with the kingpin. From the high

pressure cylinders it goes to the low

pressure cylinders through a length of

flexible pipe. The exhaust is led to the

smoke box through another swivel joint

in the center of the truck carrying the

low pressure cylinder. An arrangement

is made whereby both the high and the

low pressure cylinders may be supplied

with high pressure steam when neces-

sary, in starting or on grades. In this

case the engine operates as a simple

and provided with means for at-

taching the elastic springs. This

arrangement, comparable to that of the

box of a carriage on wheels, rests on its

frame, like the latter, on two independ-

ent bogies. The elongations of these

bogies support exteriorly the motor cyl-

inders. The rear bogie, which receives

the high pressure cylinders, is able to

move horizontally about a cylindrical

pivot. The front bogie carrying the

low pressure cylinders is able to move
in all directions by its connection to the

rear bogie, by turning aboutaspherical

pivot. It is thus able to adjust itself

to the height of curves with ease

and perfect security. This locomotive

has been designed in the office of the

company and built in our works.

Cast iron melts at 2,192 degrees and

vaporizes at 3.300 degrees. Lead melts

at 626 degrees.

quest direct to the Chicago oflRce. This

company have opened an office at 1012

Memphis Trust Building, Memphis,

Tenn., in charge of Mr. J. Francis

Small, in order to effectively dea,l with

their business in the Southern States.

Crandall Packing Co., Palmyra, N. Y.,

exhibited their Helios throttle stem

packing, Helios air pump packing.

Joseph Dixon Crucible Co., Jersey

City, N. J., had an exhibit of Dixon's

Ticonderoga graphite air brake and

triple valve grease. This grease is ap-

plicable to engineers' brake valves, air

brake cylinders, and their Flake graphite

as a lubricant for air pumps.

Fisher .\utomatic Slack Adjuster and

Railway Equipment Co., Murphysboro,

111., distributed some printed matter con-

cerning their brake slack adjuster.

Franklin Railway Supply Co., Frank-
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lin, Pa., showed their method of driv-

ing box Uibrication.

Garlock Packing Co., Chicago, -show-

ed samples of their Garlock throttle, air

pump and valve stem packing, also their

Pilot metal packing.

G. H. Hammett, Troy, N. Y., showed

Trojan high pressure metal packing.

Jenkins Brothers, New York, exhibit-

ed their "Jenkins 96" sheet packing for

making joints, etc., also their gasket

tubing and union rings. The Jenkms

water cock washers and discs, also a line

of the well-known Jenkins valves. They

also exhibited Palmetto packing for air

pumps, throttle stems, small valves, and.

it.deed, for anything requiring steam or

an air' tight packing. This packing is

manufactured by Greene, Tweed & Co.,

New York.

numerous blue prints showing the appli-

cation of their system in the care of

locomotive boilers.

The Steam Appliance Co., Milwaukee,

showed the "Root" reducing valve.

Wallace & Kellogg. Minneapolis,

Minn., exhibited a model of variable ex-

haust nozzle.

Julien L. Yale & Co., Chicago, dis-

tiibuted some literature concerning the

Miller water-heating washing, and re-

filling system for locomotive boilers.

Traveling Engineers' Association.

P.-\1>ERS FOR NEXT YEAK.

.\t the close of the Traveling Engi-

neers' convention, the regular papers

all having been disposed of, the subject

for papers for the next convention was

TALMAGE MFG. CO.'S RECEPTION ROOM AT THE TRAVELING ENGINEERS'

CONVENTION. CHICAGO,

The Leslie Co.. Lyndhurst, N. J., ex-

hibited their steam heat pressure reg-

ulator made in various sizes for railroad

use.

Michigan Lubricator Co., Detroit, ex-

hibited bull's eye lubricators with two

three, four and five feeds, respectively.

The National Metallic Packing Co.,

Oberlin, Ohio, had circulars explaining

their locomotive type of metallic pack-

ing.

Storrs Mica Co., Owego, N. Y., ex-

hibited their Storrs Neverbreak Head-

light Chimneys. These are made of

strips of clear mica bound with rims of

tin. These chimneys were referred to

particularly in our August issue, page

392.

Talmage Mfg. Co.. Cleveland, exhibit-

ed blow-oflf valves and Rubra boiler oil

used in connection with the Talmage

system of boiler washing and water pur-

ification. The company also exhibited

considered, those adopted being as fol-

lows :

1. "The operation and maintenance of

the latest make of lubricators, hydro-

static and mechanical, for valves and

cylinders using saturated and super-

heated steam."

2. "Waste of energy in railroad opera-

tion."

3. "Air sanding devices and others op-

erated by air. Their operation and

maintenance."

4. "The advantages of the mechanical

stoker as compared with hand tiring."

5. "The best method of eliminating

the smoke nuisance on soft coal burning

engines."

6. "The advantages of the hot water

system of washing and filling boilers."
'

7. "In what measure can the traveling

engineer most quickly locate the cause

for an engine steaming poorly, without

changing the draft arrangements?"

Chicago. Toronto and Jamestown,

Here

She Comes!

Just finishing her run

having made every station

on schedule time. And

her bearings and pins are

cool as cucumbers.

This is the kind of record

every engineer can turn in

who uses Dixon's Flake

Graphite o<i his engine.

Hot pins and bearings, and

delays due to friction

troubles of any kind, abso-

lutely will not occur if

Dixon's Graphite is judi-

ciously used.

To each and every one

who doubts this fact, or

wants to see it proven, we

desire to send a liberal free

sample and Booklet 69-C,

which tells how and where

to use Di.Kon's Graphite.

JOSEPH DIXON
CRUCIBLE CO.
Jersey City, N. J.
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RAILROAD
SIPPLIES
OUR NEW CATALOG

Catalogue No. 2 50 should be

in the hands of every Manager,

Purchasing Agent, Superinten-

dent, Master Mechanic and

Shop Foreman. It contains

a complete line of "J.-M." As-

bestos and Magnesia Materials

which have been adopted by

the leading railroad interests

throughout the country as

standard.

WRITE NEAREST BRANCH
FOR COPY TO-DAY

Smoke Jacks
" rransite" Fireproof Lumber

Asbestos and Magnesia Locomotive

Lagging
" Vulcabeston " Pump Packing
" Vulcabeston " Gaskets
" Vulcabeston " Rope Packing

Train Pipe Covering
" Kearsarge " Gaskets

All grades of Asbestos and Mag-

nesia Pipe Covering

Hair Felt

' Keystone " Hair Insulator

Asbestos Cements

"Retort" Cements

"Canadax" Wick Packings

High Pressure Asbestos Packing

Asbestos Roofing

Portland Sectional Conduit

H.W.JOHNS-MANVILLE CO.
Manufacturers of Asbestos and Mapnesia
Products, Asbestos Roofings, Packinsrs Elec-
trical Insulating Materials, "Noarlc" Fuse
Devices, Electric Railway .Supplies, etc.

NEW YORK ST. LOUIS MINNEAPOLIS
MILWAUKEE PITTSBURG DALLAS
CHICAGO CLEVELAND SAN FRANCISCO
BOSTON NEWORLEANS LOS ANGELES
PHILADELPHIA KANSAS CITY SEATTLE

LONDON

\'a.. were iiominateiJ as places for hold-

ing tlic next convention, Chicago re-

ceiving the largest number of votes.

A very handsome catalogue dealing

with the Acetylene Safely Storage Sys-

leni for Railway Lighting has recently

I.ocn issued by the Commercial Acety-

lene Company, of New York. It is well

illustrated and fully describes the safety

storage system used by the company.

The whole science ol railway car light-

ing, as carried out with acetylene for the

illuminant, is treated in a very compre-

hensive and readable way and facts and

jigures concerning the generating plant

iin the Delaware. I^ackawanna & West-

ern. ,it Hoboken, N. J., are given. Sta-

licin lighting is also taken up and acety-

lene used in locomotive headlights is ex-

plained, together with the application of

the safety system to locomotives, signal

lighting and portable acetylene projec-

hirs for wrecking purposes are illustra-

passengcr service. All of the designs

presented in the book to the number of

twenty-six, are illustrated with half-

tone engravings, each being accom-
panied by a table giving the leading

dimensions of the engine shown. It also

gives the chief dimensions of pach de-

s'gn in tabular form, arranged in the

order of total weights. Railroad men
will find this arrangement convenient

v;hen considering the type and design

'.f locomotives for special conditions.

This series of pamphlets will ultimately

cover the entire product of this com-
pany. Copies may be had upon request,

.iddressed to their head office. Trinity

I'uilding. New York.

Precious Ballast.

The Eastern Railway of Mexico, says

a correspondent of the San Francisco

Chronicle, will be ballasted with gold ore

between Texico and Rio Puerto, a dis-

SCENE ALONG THE LAKE OF BAYS RAILROAD IN THE MUSKOKA REGION.

tod and described. The handy little

portable acetylene light, standing on a

cjlinder 4 ins. diameter by 9 ins. long,

which gives a 25 candle power flame for

12 hours, is part of the company's prod-

uct. The pamphlet, which is the same
size as Railway and Locomotive Engi-

neering, concludes with engravings of

the verj' tasteful designs of car lamps

supplied by the company. Write direct

to them, 80 Broadway, New Y'ork. if

you want a copy.

tance of 270 miles. This ballast rock is

obtained from the gravel bed adjacent

to the new line of the road.

Repeated assays have shown that the

ballast runs upward of $2 in gold to the

ton. About 4,500 tons of rock are used

to the mile, making the value of the

gold $9,000 to each' mile of road, or $2.-

430.000 for the 270 miles. The gold

values in the rock are not sufficient to

make it a mining proposition, but pas-

sengers will ride over the most valuable

piece of ballasting in the world.

The .American Locomotive Company
have just issued a catalogue on the sub-

ject of Atlantic Type, or 4-4-2 Passen-

ger Locomotives. This is the second of

.1 series of catalogue pamphlets illustra-

t'ng and describing their designs. The

p^.mphlet begins with a description of

the 4-4-2 locomotive, and states the a '-

vantages which the type offers for fast

The Hendrick Mfg. Company, of

Carbondale, Pa., are introducing an ad-

justable plate spark arrester for use in

locomotive front ends. These smoke-box
plates have a series of adjustable small

bolts upon which overlapping portions

of the perforated plate may readily
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move when heated and resume their

former position when cooled. The ob-

ject is to allow for expansion and con-

traction, and so obviate any tendency

to crack or warp. Mr. Charles Law, of

Pittston, Pa., is showing the new prod-

uct of the Hcndrick Co. to leading rail-

road men. ^^
Railroad Sleepers.

It is gratifying to learn that the use

of cedar as a wood for railway sleepers

is proving to be the most durable of

any kind of timber hitherto in use. As

a high priced article in the lumber mar-

ket, it has not been generally used on

railways until the Grand Trunk Rail-

road in Canada used a large number

in some of the remote portions of their

road, where the tics have proved to be

practically imperishable. The wood is

brittle and easily broken in case of de-

railment, but otherwise appears to be

eminently satisfactory if all that is said

about it is true. About 2,200,000 were

used in Canada in 1905, and this num-

ber will be more than doubled this year.

'Through 'Frisco's Furnace" is the

title of a pamphlet recently got out

by the Joseph Dixon Crucible Company,

of Jersey City. The purpose of the pub-

lication is to show how well Dixon's

Silica-Graphite Paint preserves the max.-

imum strength of steel work of high

buildings, so that severe strains can be

successfully resisted. There are seven

half tones, which are excellent views of

modern steel frame buildings showing

how they went through the ordeal of

earthquake and fire last April. The

opening page has an interesting graphic

representation of the devastated area in

San Francisco in 1906, and upon that is

laid the smaller area destroyed by fire

ir Chicago in 1871, Boston in 1872 and

Baltimore in 1904. The various areas

aie diflferently shaded so that the com-

parative extent of each is at once ap-

parent to the eye. The pamphlet forms

an intere.sting contribution to the litera-

ture of the subject and may be had by

applying direct to the company.

Lightening the Weight.

The poet Wordsworth refers with fine

impressiveness to "that blessed mood,

in which the burden of the mystery, in

which the heavy and the weary weight

of all this unintelligible world is lighten-

ed." The mood that the poet referred

to undoubtedly is that high philosophic

mood that comes to the mind that is at

peace with itself and rejoices in the con-

templation of Nature in her beauty and

solitude. The poet knew little or noth-

ing of mechanical toil or he would have

found that there are other weary weights

besides the mystery of the world to

think of. The young railroad man finds

that there is a weight of ignorance that

sinks him to tlie earth when he con-

templates the wilderness of mechanical

appliances used on railways.

Railway and Locomotive Engineer-

ing lightens his burdens and clears the

mysteries for him. We have books also

that thousands of railroad men have

been reading and gathering knowledge

from. A few of our books are as fol-

lows ;

"Machine Shop Arithmetic." Colvin

and Cheney. This is a book that no

person engaged in mechanical occupa-

tions can afford to do without. Enables

any workman to figure out all the shop

and machine problems which are so

puzzling for want of a little knowledge.

We sell it for KO cents.

"Firing Locomotives." Sinclair. Treats

in an easy way the principles of com-

bustion. While treating on the chem-

istry of heat and combustion, it is eas-

ily understood by every intelligent fire-

man. The price is 50 cents.

•'Skeevers' Object Lessons." Hill. A
collection of the famous object lesson

stories which appeared in this paper

several years ago. They are interest-

ing, laughable, and, best of all, they are

of practical value to-day. $1.00.

"Standard Train Rules." This is the

code of train rules prepared by the

American Railway Association for the

operating of all trains on single or

double track. Used by nearly all rail-

roads. Study of this book would pre-

vent many collisions. Price, 50 cents.

"Mechanical Engineers' Pocketbook."

Kent. This book contains 1,100 pages,

6x3^4 ins., of closely printed minion

type, containing mechanical engineering

matter. It ought to be in the bookcase

of every engineer who takes an interest

ia engineering questions. We use it

constantly as a reference for questions

sent to us to be answered. Full of ta-

bles and illustrations. Morocco leather.

$5.00.

"Locomotive. Simple, Compound and

Electric." Reagan. An excellent book

for people interested in any kind of lo-

comotive. It will be found particularly

useful to men handling or repairing

compound locomotives. It is the real

locomotive up to date. $2.50.

"Simple Lessons in Drawing for the

Shop." By O. H. Reynolds. This book

vas prepared for people trying to ac-

quire the art of mechanical drawing

V ithout a teacher. The book takes the

place of a teacher, and has helped many

voung men to move from the shop to

the drawing office. 50 cents.

"Locomotive Running Repairs." By

L. C. Hitchcock. This book contains

directions given to machinists by the

foreman of a railroad repair shop. It

tells how to set valves, set up shoes and

wedges, fit guides, care for piston pack-

ing, and, in fact, perform all kinds of

GOLD
Car

Heating
and

Lighting

Co.

Manufacturers of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in the 'World

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnished

Main Office, Wliitehall Bldg;.

17 BATTERY PLACE

NEW YORK
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Homestead
Vaclves

5tralghtway, Three-way and Pour-way,
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more, but are worth very much more
than other makes. Vou try Ihem and <iee.

Brass, 1^ in., $6.00 net

Iron Body, brass Plug, 1^ In., 14.00 net

Homestead Valve Mfg. Co.

PITTSBURG, PA.
WORKS

homestead' pa.

v/(jrk that lu-cd a llioiiKlitfiil head and

skilful liands. 50 cents.

"Care and Management of Locomo-
tive Boilers." Raps. This is a book that

ciight to be in the hands of every per-

son who is in any way interested in

keeping boilers in safe working order.

Written by a foreman boilermaker.

Also contains several chapters on oil

burning locomotives. Price. 50 cents.

"Locomotive Link Motion." Halsey.

Any person who gives a little study to

this book ceases to find link motion a

puzzle. Explains about valves and valve

motion in plain language. Price, $1.00.

Railway and Locomotive Engineer-

ing is a practical journal of railway mo-
tive power and rolling stock, and it is

sc not only in name but in reality. By
reading it you fjel a knowledge of what

American Locomotive

Sander Company

13th & WiUow Sts., Philadelphia, Pa.

Proprietore and Manufacmrers

Lbaoh, SHEBBtTRiTE, Dean, ^ANr\Pl?^
HoDBTOH, "Shb" and Cuktis Ji\.lMJl^r\.\J

THE ROBERT W. HUNT & CO.
Bureau oi Inspection, Tests and Consultation,

1137 THE ROOKERY. CHICAGO.
66 Broadway. New York. Park Building, Pittsburgh.

31 Norfolk House, London, Eng.

Inspection of Steel Rails, Splice Bars, Railroad Tflrs,

Wheels, Axles, etc. Chemical Lahoratory—Analysis
of Ores, Iron, Steel. Oils. Water, etc. Physical Laoo-
EATORY—Test of Metals, Drop and Pulling Test of Coup-
lers, Draw Rare, etc.

Effloieno) Testsof Boilers, Ensines and Locomotitfs.

ensue these difTicuJties, the Niles-Be-

nient-Pond Company, of New York,
has placed on the market a newly de-

signed hydraulic wheel press of 600

tons capacity. In this tool the distance

between the ram and the resistance

post, which is a steel casting, is 8 ft.

3 ins. Four tension bars are used and
the post is so arranged that the weight
is entirely remo.vcd from the tension

bars. The cylinder, which is made of

cast steel, has an outside diameter of

27 ins. The pump has three plungers

and is on the side of the machine
handy for the operator. A 12^ h.p.

motor is used to operate the pump.
The height between the tension bars is

90 ins. and the machine will take

wheels 84 ins. in diameter on the tread.

Tlie whole is so arranged that no

HYDRAULIC WHEEL PRESS, 600-TONS CAPACITY.

'itliers think and do.

I ound volumes, $J.oo.

$2.00 per year;

Hydraulic Wheel Press.

The increase in the use of wheels

with steel tires has caused several

clianges to be made in railway repair

sho.p equipment. Until .very recently

hydraulic wheel presses of more than

400 tons capacity had not been known.
Many shops have found difficulty in

removing steel tired wheels from their

axles, due to the increase of pressure

caused by shrinking on the tires after

the usual pressure of 150 tons has been

exerted to place the wheel center on

the axle. In some instances it has been

necessary to remove the tires, or drill

the hub in order to remove the center

from the axle.

Realizing the importance of a ma-
chine of such capacity as would over-

strains are transmitted to the base

plate, as the pressure is taken by the

tension bars. The cylinder is lined

with copper expanded into place and
burnished. The piston is packed with

cup leather, and while tight causes

little friction. The ram is counter-

weighted for quick return when the re-

lease valve is open. The safety valve

can be set to open at any desired pres-

sure, and it is secured by a lock box.

The pressure gauge is graduated for

to.ns of pressure and for pounds per

square inch on the ram. The water

tank is bolted under the cylinder, and

receives the discharge and supplies the

pumps. Several of these machines are

now in use.

Etiquette in India.

Questions of etiquette do not trouble

American railway men to any great ex-

tent, but they seem to be living issues
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among railway men in India. We no-

tice that a correspondent puts the fol-

lowing knotty problem to the editor of

the Railway Times, of India: A is

transferred to Chutneepur, where he

knows nobody. Is it his and his fam-

ily's social duty to call and leave cards

en the old residents, or is it the duty

of the old residents to welcome the

An enjoyable time was spent by the

members of the Steam Boiler Makers'

Association one day during their con-

vention last month in the Windy City,

when they were guests of the Chicago

Pneumatic Tool Company. The after-

noon of the 6th, the company arranged

for the necessary automobiles to ac-

commodate one hundred and sixty-four

members and their wives, and gave them

all an automobile ride through Washing-

ton and Jackson Parks, or. in other

words, made a tour through the southern

friends of the company. The entertain-

ment was generously given and hand-

somely done, and the little booklet will

be an interesting souvenir of the pleas-

ant occasiiin.

Optical Illusion.

One often sees a curious thing when

looking at a moving picture of a train

in motio.n. If the train is moving slow-

ly the connecting and side rods and the

swing of the counterweight show that

the driving wheels are revolving, but

the spokes if looked at alone seem to

be either quite still or are even mov-
ing in the opposite direction to that of

tl'.e movement of the train. If the pic-

ture shows a vehicle in motion where

there is nothing to show that the wheel

revolves except the flash of light on

the spokes the stationary effect may
be more pronounced and this curious

appearance may once in a while be no-

ticed by the observant spectator.

Locomotive
Blow-Off Plug Valves

Fig. 9.

All Brass, extra heavy, with Cased Plug.
For 250 lbs. pressure.

Made with Draining Plug to prevent
freezing.

Locomotive

Gauge
Cocks

For High Pressura

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight
under the most ex-
acting conditions.
Shanks Threaded
to specifications
for Locomotives.Fig 23, with Wheel.

32-IN. GAUGE KUAD WITH FIVE PER CENT. GRADE BETWEEN LAKES, LAKE
OF BAYS RAILWAY. ONTARIO.

Swing-Joints and
Pipe Attachment

part of the city of Chicago, stopping at

the Art Institute, Field's Museum, located

in Jackson Park, where a photograph of

the party was taken, after which they

visited Amusement Park, known as the

White City. Tables were laid for the

entire number and a banquet was served,

after which each one was provided with

the necessary tickets to enable him or

her to enjoy every attraction and novel

sight in the "White City," and about

midnight they all returned to their hotels

in automobiles provided by their hosts.

The Chicago Pneumatic Company intend

to commemorate this feature of the visit

of the Boiler Makers' Association by

issuing an official booklet in which will

be shown the names of those who attend-

ed and a reproduction of the group at the

Field Museum, and the scene in the ban-

quet hall at the White City. A copy of

this booklet will be sent to each mem-
ber of the Association and to other

It occasionally happens in these pic-

tures that the wheels of a hansom cab

or a fire engine or other vehicle lo.ok

as if they were revolving backward,

when the vehicle is advancing rapidly.

That this is not a defect in the wonder-

ful projecting machine, may be known
from the fact that a spoked car wheel,

ii viewed by the light of a series of equal-

ly spaced lightning flashes, would present

the same appearance. The explanation is

that the photographing apparatus which

takes the negatives for moving pictures

does so at regularly spaced intervals

of time. Suppose the wheel spokes to

stand in the position indicated by the

figures on a clock dial, when No. i

picture was taken, and suppose that

they all advance a distance exactly

equal to the five-minute space when
No. 2 picture was taken, and so on, all

around the clock. It is obvious in this

case that the wheel would not appear

Fig. 33-

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for
Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA. PA,
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Tate Flexible

Staybolt

Holds firebox sheets securely

together, and accommodates
itself to the unequal expan-

sion of the plates.

FLANNERY BOLT
COMPANY

PITTSBIRG, PA., L. S. A.

Suite 308, Frick Brdg.

B. B. D. STAPPORD, . . aeneral Manager

^rite us for Reference Book

In rt-volvc at all. If, however, with

same time intervals, the 12 o'clock

sporke moved over only four minutes'

sijace, and all the others covered the

same distance, and were photographed
in that position, and if at the next ex-

posure tlie 12 o'clock spoke stood at 8

minutes past, with all others having
made a similar advance, we would ap-

parently behold the strange spectacle

of a wheel turning slowly on a rapidly

driven vehicle and revolving in a di-

rection opposite to that in which we
see it is moving. The same appearance
ni:iy be observed with the spoked
wheels of an electrically driven street

car when a series of regularly spaced
flashes leap out between wheel and
rail. It is a curious illusion, but its ex-

planation is simple enough.

ciatcs the Railway Appliances Company,
the Q. & C. Company and the Pedrick

& Ayer Company have their New York
offices at 114 Liberty street. New York,
and they will be happy to forward one
of these seven-fold catalogues to any-

one interested enough to apply to them
for one.

Change of Name.

The Brotherhood of Locomotive
Firemen, at a meeting recently held in

.Milwaukee, Wis., decide I to change the

name of their organization from
"Brotherhood of Locomotive Firemen'
to that of "The Brotherhood of Loco-
motive Firemen and Enginemen." About
20 per cent, are road engineers; 6 per

cent., yard engineers; and 2^ per cent.

are hostlers and engine dispatchers.

The Quincy, Manchester Sargent
Company, of New York, have issued a

catalogue in extensible book form. By

Great Eastern Six-Wheeler.

Our illustration shows the six-wheel

engine formerly used in suburban traf-

fic on the Great Eastern Railway of

GkEAl EAbltRiM RAILW.'W OF ENGLAND, SIX COUPLED TANK E.NGINE.

that we mean that the catalogue has
stiff cloth covers between which there

are seven catalogues held in place by

a pair of neat button-head thumb
screws. This makes the collection like

a committee with power to add to their

number, and each new addition to the

work can be secured in place along with

the rest. The first of these catalogue

sections deals with the well known
Pedrick & Ayer Co.'s products. The
next deals with the Q. & C. metal saw-

ing machines; this is followed by the

Q. & C. portable rail saws and power

hack saws. After this comes the Ped-

rick & Ayer portable tools for the re-

pair shop. Succeeding this is Pneu-

matic Cranes and hoists: Riveting Ma-
chinery, and lastly the car and engine

department in which is presented a num-

ber of devices for use in the mechanical

rnd operating departments of steam

roads. This company, which now op-

England. This engine was superseded

some time ago by a heavy decapod de-

signed by Mr. James Holden, locomo-
tive superintendent of the line. The
decapod combined high tractive power
with the ability to start quickly and

get up to speed rapidly.

The six-wheeler here shown weighs

in working order 42 tons 9 cwt. The
cylinders are i6j^x22 ins. The heating

surface of the tubes is 901.4 sq. ft.; that

of the fire box is 86.77, making a total

of 988.17 sq. ft. The grate area is 14.5

sq. it. The heating surface is. there-

fore, 5.9 times the grate area. There are

22s tubes, each lf| ins. outside diam-

eter. The boiler is 4 ft. 2 ins. diameter

and carries a pressure of 180 lbs. The
wheel base is 13 ft. 10 ins., and the ca-

pacity of the tanks are in all 1,200 Im-

perial gallons. The hinged receptacle

on top of the boiler is a tool-box.
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CYLINDER.
BORING BARS

VALVE SEAT
ROTARY

PLANING MACHINES

CRANK PIN

TURNING MACHINES

XVrile /or Catalog

QuiNCY, Manchester, Sabsent Co.

Machinery Sales Dept.

PLftlNFlELD, N. J.

Adjustable Bushings.

The Bard Adjustable Bushing for

Armstrong Die Stocks, made by the

Armstrong Manufacturing Company, of

P.ridgeport, Conn., is a trouble-saving

affair. It is made in four sizes, each

size taking the same range of pipes

as the corresponding number of the

stock. This bushing as shown in our il-

lustration, consists of a malleable iron

body having a sleeve fitting into 'the bar-

rel of the stock.

A turn of the cam-plate brings a set

of jaws firmly against the pipe, center-

SKAT
is a soft soap sold in a neat lithographed

can. When you wash up with SK.A I .

it gets into the crannies and " hard to

reach " corners of your hands and the

resuU.s are surprising. That's where the

dirt lurks and hard soaps won't go.

That's why SKAT is so popular. SKA 1

is made of the best materials, is absolutely

pure and guaranteed to give you perfect

satisfaction. You'll use it every day and

like it more each time.
cl' at

We can tell you where to buy SKA 1

,

or better still show you how to sell it.

If SKAT is not for sale in your locahty,

let us give you the selling right. Drop

us a postal and get a free sample.

SKAT MFG. COMPANY
Hartford - - Conn.

A Practically
Perfect
Portable
Pneumatic PUNCH

Slop moving your heavy work
the machine. One Man

brings this tool to the work
and punches it besides.

SAVES
TIME

LABOR
SPACE

Leading
concerns in

all parts of

the country
use this
Punch.

Built in 5

Standard
Sizes.
Special
machines
built to

order.
Write for

Catalogue

F F. SLOCOMB & CO., Builders

WILMINGTON, DEL.

BARD ADJUSTABLE BUSHING.

ing it at the same time. The cam-plate

ib then secured by a thumb screw, thus

insuring an accurate and straight thread.

When a crooked thread is desired it can

le cut.

The arrangement is iiiDrc reliable than

the wrapping of paper or tin around the

pipe when the exact size bushing cannot

be found. The tool need not be removed

from the stock after fitting and has noth-

ing in its make-up to get out of order.

A complete 48 page catalogue of ma-

chines and pipefitters' tools and special-

ties will be sent to anyone interested who

writes direct to the Armstrong Manu-

facturing Company. Bridgeport. Conn.

The Baldwin Locomotive Works has

issued a neat little pamphlet. Record No.

c.S, uniform with their other publications.

Colored Locomotive Pictures

Send 15c. for sample picture (size 3V»x7 inches)

representing an old wood bumins passenger loco-

motive. This picture shows the bright colors that

were used to decorate the ensincs of fifty years ago.

FRANK BIRD, 1921 Monument Ave, Philadelphia, Pa.

THE UNION
SWITCH &

SIGNAL CO.

Consulting and Manufacturing

Signal Engineers

Automatic Block Sigfnals— Electric

and Electro-Pneumatic

Interlocking:—Electric, Electro-Pneu-

matic and Mechanical

Electric Train Staff Apparatus

GENERAL OFFICES AND WORKS AT

SWISSVALE, PA.

DISTRICT OFFICES:

New York: 143 Liberty Street

Chicago: flonadnock Block

St. Louis : Frisco Building

HOLMAN DRIVING WHEELS, UP IN

THE AIR.

It contains a description of the cere-

monies at the unveiling of the statue

of M. W. Baldwin, the founder of the

Baldwin Works. The pamphlet is beau-

tifully illustrated and will be sent to those

who'write to the firm for a copy. Ad^

dress Burnham, Williams & Co., Phila-

delphia.

Directory of Railways

OF THE World

The Universal Directory of Rail-

way Officials, published in Lon-

don, contains a list of the entire

railroadsof theworld.with physi-

cal particidars and names of all

officials.

Send Your Order Now
for the 1906 edition.

Price $3.00 Prepaid

A. FENTON WALKER.
Sole Representative for U. S.

143 Liberty Street NEW YORK
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The Best and
Cheapest Books
for Railroad Men

AIR BRAKE
CATECHISM

Price.

$^00
By Robert H. Blackall. 20th Kilitinn. Oon-

taitis 150() (iueetloTid atui thrir AiiBwcrM on the
Westinghouse Air Bnike, which are strictly up-
to-date. lurlinieB two large Westint^hoiiee Air
liraiti' KiiiicatluiiHl Chartw printed in colors.

Gives the iiecesBary Information to enable a
railroad man to puss a tlioroiiglily eati^factory
examination on the subject of Air Braki-s. The
author's many jenrs' i-sperience as Air BraMi-
Inspector and Instructor enables him to know
at once how to treat tin- Hubject in a plain, prac-
ti<al manner. Endorsed and used by Air Brake
Instructors and Examiners on ne-arly every rail-

road in the United States. The standard and
only complete work on tlie subject. 312 pages.

Price,

$150
1^

LOCOMOTIVE
BREAKDOWNS
AND THEIR REMEDIES
By Geo. I. fowler. Jufit Um/fd. Telle how

and whiit to do In case of an accident or break-
down on the roaii; includes 8i>erial chapters on
Compound Loromotivee. Bitter procure a copy,
as it contains WX) t^iiestions and their Answers
ou Accidents and Breakdowns.

LOCOMOTIVE
CATECHISM

Price,

S'^OO

By Robert Grimshaw. 33d Edition. Is right
np-to date and contains twelve large Folding
Plates and 1600 (Questions and Answers on How
to Run a Locomotive. The iStandiird Book on
the subject, being written in plain lantpiage and
free from mathematical formula ana complex
problems.

NEW YORK ••""

AIR BRAKE $|00
CATECHISM 1

By Robert H. Blackall. The only complete
treatise on the New York Air Brake and Air
Signaling Apparatus, giving a detailtxi description
of all the parts, their operation, troubles, and
the methods of locating and remedying the same.
250 pages.

COMBUSTION /''"'xOFCOALandthe 3»l£0
PREVENTION of SMOKE M
By Wm. M. Barr. Contains oviT 800 Questions

and their Aubwers on the Science of Steam
Miiliiug.

Price,

C.50
AIR. BRAKE

CHARTS
Showing the Westinghouse Equipment In t«n

colors, including freient and passenger engine.
Every railroad man should possess these charts
at this low price.

A «,,j»„i~| of any of these hooks sent on

i^i I
request. Any of these hooks

Circular sent prepaid on receipt of price.

Agents Wanted at Every
Tern\inal. Write for our
special ternvs. Vou can
msiLke equal to a month's
pay selling our books on the
sicle

TheNormanW.HenleyPub.Co.

132 Nassau Street, New York, U. S. A.

Studcnls and friends of the Interna-

tional Correspondence Schools will be

interested in the celebration of the fif-

teenth anniversary of the schools, which

is to be held in Scranton on October i6.

The day will be taken tip with appro-

priate exercises and an interesting ex-

hibit of the schools at work preparing

and printing home-study text-books and

correcting the recitations of students will

be given. A banquet to the guests by

the schools will follow in the evening.

It has been announced by Hon. H. R
Emerson, Canadian minister of Rail-

ways and Canals that it is the intention

of the Dominion government to. pur-

chase, in the near future, several branch
railways in the province of New Bruns-

wick, which connect with the Inter-

colonial railway, which is a government
road. These smaller lines are tribu-

taries to the Intercolonial and the in-

tention of the government is to, include

ihcui in the provincial railway system.

HOLMAN ENGINE, BELL APPEARS TO
WORK WELL.

The Railway Signal Association will

hold their annual meeting in Chicago on
October i6, 17 and 18. instead of 8th.

pth and loth, as previously arranged.

The headquarters of the association will

be the Great Northern Hotel. It is ex-

pected that the exhibits of signal appa-

ratus and supplies will be very extensive

and a large attendance of members is

expected.

The Quincy, Manchester, Sargent
Company, of Chicago, announce the

opening of their Priest Snow Flanger
Department. Among the orders al-

ready booked for the season's delivery

are 22 flangers for Canada, also orders
for Japan, Alaska nd the Continent.
From the orders and reservations al-

ready received a busy season in this

department is assured.

Last month we had occasion to make
mention of a very useful little book.
The Car Interchange Manual, compiled
by Mr. J. D. McAlpine, oi the Lake

One Year and
Eleven Months'

SERVICE
WITHOUT RKI'ACKING, ON

HIGH-PRESSIRE LOfOMOTIVES

Style 300 TV.

A throttle failure is an absolute im-

possibility where Crandall's Throt-

tle Valve packing is used.

IT WILL NOT BLOW OUT

Crandall Packing Co.
FACTORY AND GENERAL OFFICE

PALMYRA, - NEW YORK
BRANCHES

New York
136 Liberty St.

ChlcaKO

52 West Washington St.

Cleveland

9 So. Water St.

Patents.
QEO. P. WHITTLESEY

MaOILL BUILDINO WASHINQTON. D. C.

Terms Reasonable. Pampblet 5cDt

Molding Machines
N'ertical Mbration. Power Draft

ALL KINDS OF MACHINES
;

THE E. H. MUMFORD CO.
irth & Callowhill StreeU, PHILADELPmA, PK.
J. W. JACKMAS k CO., LlJ.. S9 Victoria SI. LoDd^D, S. W.
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World's pa^ir

St. Louis

FIRST PRIZE FOR

TOOL STEEL

Shore road. The book is issued by tl\e

McConvvay and Torley Company, ol

Pittsburgh, makers of the Janney, Pitt

and Kelso couplers, etc. The book will

be sent free by that company to any

one who will apply to thcni for a copy.

This illustration shows the lorm of construction of the

Dart Patent Union

Owing to increased b\isiness the

Hicks Locomotive and Car Works an

nounce the removal of their general

offices to the seventeenth floor of the

Fisher Building, Chicago, 111. Their

telephone (Harrison 3949) will remain

the same, with private exchange to all

departments and long distance service.

AWARDED TO

Mclnnes Steel Co.

CORRY, PA.

in competition with the best makes in

England and Germany. Also manu-

facturers of all kinds of Tool Steel,

Die Blocks, and Steel Forgings.

Write for Prices and Information

STANDARD MECHANICAL BOOKS

FOR ROAD AND SHOP MEN

BY CHAS. McSHANE

The

Locomotive Up to Date

Price, $2.50

The tendency of modern steam

plants to use higher steam pressures

than heretofore has called for a bet-

ter class of steam packings than has

hitherto been necessary. Packings

made of Asbestos fiber have been

found to meet all the requirements of

this service. The well-known firm of

H. W. Johns-Manville Co., of New

York, have achieved success with their

line of "J.-M." Asbestos Packings, as

these are made in various forms to

Every feature of construction represents the

best points to insure stability and durability. The
malleable iron pipe ends and nuts, in combination

with bronze metal seats, are as near perfection as

is possible to approach, and the sales to date in-

dicate the public approval. There are none so

good. For sale by all the principal jobbers in

United States, Canada and Europe.

E.M. Dart Mfg. Co., Providence. R.I.

FAIRBANKS CO.. SALES AGENTS.

New York and

Westinghouse Air Brakes

Price. $1.50

IN THE TYROL—LANDECK, AUSTRIA.' S

ineet various conditions. These pack-

ings possess high heat-resisting prop-

erties, are durable and do not readily

harden or blow out. No rubber or

organic materials are used in their

make-up and they will withstand any

ordinary degree of temperature or

pressure. They are pliable and will

readily conform to irregular surfaces.

The company have issued an attractive

catalogue showing their complete line

of "J.-M." Asbestos Packings and we

understand that copies of this will be

mailed free upon request.

One Tliousand Pointers for

Machinists and Engineers

Price. $1.50

All books bound In fine clotK

AGENTS WANTED everywhere; write for

terms and descriptive circulars. Will be sent

prepaid to any address upon receipt of price.

GRIFFIN &, WINTERS
171 Lb. Senile Street. CHICAGO

The story is told of an Irishman who,

on being informed of the enormous

cost of construction of a very large and

beautiful church in one of our cities,

exclaimed, "Well, doesn't that beat the

devil?" To which his informant

promptly replied, "That is the intention

of the building." When you speak of

heating a refrigerator car, does it not

seem like a contradiction, on account of

the name of that kind of car? Well,

like the gentleman from Erin, you

must remember the intention of the

The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels.

Cost too much, take up too

much room and don't give

satisfaction.

Nicliolson

Expanding Mandrels

Talte everything from 1 to T

inch holes. Take up little

room — always ready and

you can buy four sets for

the cost of one of the solid

kind

Are You Using Them?
Catalogue tells you
more about them.

W. H. Nicholson & Co,

Wilkesbarre, Pa.
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New Flats, Box andGondola Cars
of any capacity for immediate delivery. Locomotives of all weights and types

Export Shipments
Shops at

Hainmond, Indiana
Dover, New Jersey

Cable Addreia

"PITZLUTM" a Specialty

It^ifcftl
R IALTO BLDG.
SAN FRANCISCO

F ITZfflUiBHI 1 I^HERipaiMinadnock Block r
I 1-4-1 BROADWAY I CHEMICAL BLDgA^ eO SX FRANCIS XAVIER ST. %. ^
I NE.W VORK fc" ST. LOUIS ^* MONTR EAU, CAN . ^^^

vcliick'. A refrigerator car is intended

primarily to keep things cool, not nec-

essarily to freeze them, and a proper

refrigerating system is provided for

that purpose. The walls, sides and top

of the car are made of insulating ma-

terial, so as to keep the heat of the

atmosphere outside, from reaching the

inside of the car. When the inside of

the car is cool, the insulation helps to

keep it cool by preventing the trans-

ference of heat. That is the point—the

non-transference of heat. Now, when

it co.mes about that there is freezing

weather outside, the walls of the car

keep heat inside as efifectually as they

kept it out when the weather was hot.

For the transportation of perishable

freight, like fruit, vegetables, etc., the

warm car, if it can retain its heat effect-

ually and at low cost, is the car which

that kind of traffic demands, and the

warmed refrigerator, is the, car for the

business. The Gold Car Heating !k

Lighting Company, of New York, have

lately issued a folder dealing with their

improved storage system for heating

refrigerator cars, and in that folder they

tell how the work is done and how the

steam heat arrangement which is usu-

ally employed to keep passengers

warm can be turned to account to keep

perishable merchandise, like fruit, in

prime condition. They make use of the

fact that the insulated car will not

transfer heat in or out, whether you

call it a refrigerator car or not, and in

this they show that they know the in-

tention of the car structure. Write

to them at the Whitehall Building. New
York, if you would like a copy of the

circular

The Ekert High Resistance Materials

Company, of Dayton, Ohio, point out,

in a circular just received, that asbestos

has always been recognized as a steam

resisting material of high quality, and

in order to make it thoroughly non-

porous it is produced by this company

under a patented process. The Ekert

disc and packing is dense and does not

absorb water, so that the tendency to

decompose or rot is thus checked. An-

other point to which the manufacturers

have given attention is the elasticity

and the perfect fibrous body of the pre-

pared asbestos. This, they say, is ac-

complished by combination with high

resisting pore-filling materials in any

desirable or requisite quantity. Write

direct to the company for descriptive

circular.

The Armstrong Bros. Tool Co., "The

Tool Holder People," of Chicago, re-

port that the summer months have kept

their plant working at its extreme limit

to keep abreast of orders, and they

have been forced to install additional

machinery in an effort to get some fin-

ished stock ahead. September business

has opened with a rush, dealers' orders,

both domestic and foreign, being espe-

cially heavy, they evidently anticipating

heavy demand and delayed shipment.

Sales of Armstrong Cutting-OfI and

Grinding Machines are increasing stead-

ily. Among recent orders received

:

Schuchardt & Schutte, Vienna, 4 ma-

chines; Manning, Maxwell & Moore,

New York, 2 machines; Manning, Max-
well & Moore. Chicago, I machine.

Forests of leafless trees may be met

with in some parts of Australia. They

respire through a little stem which ap-

parently answers the same purpose as

a leaf. The tree is known as "the leaf-

less acacia."

.\ cyclone is a circular storm, or sys-

tem of winds, varying from 50 to 500

miles in diameter, revolving round a

center that may advance 40 miles in an

hour.

Success is the real golden calf of mod-

ern life and there are few people who

refuse to fall down and worship it.

METAL
PRESERVATIVE

PAI^TS

AND PRIMER
for locomotives, boilers, stacks,

front-ends, gearing, frame-
work, metal roofs, etc.

Tell us your needs.

Metal preservative paints
have 'been oar specialty for 22

years.

Paints for all conditions.

STANDARD PAINT CO.
Solo Maniifaciiirere

100 William St, New York

CONTENT S

:

PAGE.
•Railway Steamship 445
Case Hardening Wrought Iron 447
Shifting Winds and Cooler—Subway Venti-

lation 450
"Lubricator Guard. Mo. Pac 45-
'General Correspondence 453
Traveling Engineers' Convention 4^
liook Notices 462
•Shop Sulky 463
Correspondence School, Our 465
Questions Answered 4^7
'Air Brake Department 469
Patent Office Department 47

'

Personals 477
Kxhibits. Trav. Engs.' Ass'n 480
'Wheel Press. Hydraulic 483
Optica) Illusion 484
Locomotives:

—

•Northern Pacific 4-6-2 44S
•Old Timer on the Grand Trunk 459
* Water Tube Locomotive Boiler 463
•Baldwin Mallet Compound: Gt. Nor 473
•Tank Engine. Northern of France 479
•Great Eastern Six-Wheel Engine 485

Cars :

—

•Gasoline Windsplitter. L'nion Pac 459
•Fiftv-ton Trolley Wagon. N.-E. of Eng-
land .464

Editorials:

—

Traveling Engineers' Convention 460
Transportation Factor of Safety 460
Apprentice Machinists 461

Westward for the Far East 46^

Railroad Ties and Spikes 462
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"WRIST OR GAUNTLET"

TRY THEM
fl They are made for hard wear from the very best grade of chrome
tanned horsehide leather. Heat and water proof. No rivets nor inseams
to hurt the hands.

^ If your dealer does not carry "Sargents" we will sell you direct on
receipt of your size and Si.oo

Write for free leatiier match safe and descriptive booklet

DliTROIT LEATHER SPECIALTY COMPANY. -> Detroit, Mich.

TALMAGE SYSTEM
A MECHANICAL SYSTEM FOR LOCOMOTIVES

THAT OVERCOMES THE BAD EFFECTS FROM

THE USE OF UNDESIRABLE FEED WATERS

PATENTF.D IN UNITED STATES AND FOREIGN COUNTRIES

RUBRA BOILER OIL

TALMAGE BLOW OFF VALVES
USED IN CONNECTION

GUARANTEE

WE GUARANTEE TEN TIMES GREATER MILEAGE BETWEEN
BOILER WASHINGS AND TO REDUCE MOTIVE POWER EX-

PENSES SUFFICIENT TO .MAKE THE COST OF OUR SYSTEM
PERMISSABLE.

THE TALMAGE MANUFACTURING COMPANY
CLEVELAND, O., U. S. A.

J. G. TALMAGE. Pntldetil

INDEX TO ADVERTISEMENTS.
PAGE.

Acme Machinery' Co Front Cover
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Concrete Viaduct.

The Santa Ana arched viaduct cross-

ing the Santa Ana river five miles west

of Riverside, Cal., on the San Pedro,

Los .Angeles & Salt Lake Railroad, is a

concrete structure 984 ft. long, 17 ft.

wide, and having an average height of

55 ft. It contains about 14,000 cu. yds.

of concrete.

The main arches, eipht in number,

which arc 9 by 21 ft., and arc pene-

trated vertically by two wells 2.5 by S

it., thus saving material and providing a

complete drainage system by means of

weep holes at the bottom of the wells,

and horizontal tunnels at the top of each

arch haunch.

The outer spandril walls are 3 ft.

thick, rising 2.25 ft. above the crown of

the arch, and surmounted by a TS in.

tils, and a 5 ft. parapet wall forming a

refuge bay on each side of the bridge

at each pier. The approaches are double

retaining walls connecting with the

abutment piers by a 38.5 ft. arch • of

similar construction to that of the

larger arches. The retaining walls are

relieved by pilasters at either end. the

second pilaster acting as the shore pier

for the small arch.

CONCRETE VI.\DUCT OVER THE S.\NT.\ .\NA RIVER. IN" CALIFORNIA

with loo-ft. centers, are circular, having

a radius of 43.5 ft., and a rise of 36.9 ft.

from the spring to the crown of the

arch. The arch ring is si.x inches wider

than the spandril walls, and has an up-

per radius of 50 ft., being 42 ins. thick

at the crown of the arch. The seven

stream piers have a footing course 16

by 8 ft. Above the footing course to

the water level, the piers are six inches

smaller, with the corners cut off. making
an octagonal form. The water tables.

coping and a 3 ft. parapet wall. There

are also two inner spandril walls run-

ning from a point 17.5 ft. from the

crown of the arch on each side, and at

about the same elevation, with a slope

of I to 30 to the piers. These walls are

connected by a cross wall 7.5 ft. from
the pier, and are covered by a 10 in.

concrete floor sustaining the ballast,

which is 3.5 ft. deep at the crown of the

arch. The piers are surmounted by a

coping supported by brackets or den-

Thc construction of the bridge was
carried out by Messrs. the E. B. & .A. L.

Stone Company, of Oakland, Cal. Work
was begun the latter part of October,

1902, on the excavations for the founda-

tion of the east abutment pier, where
the bedrock stands vertical, occupying

half the space of the pier and an out-

cropping above the surface in the form

of huge boulders. The stream side of

the pier extends 22 ft. below the surface

of the river bottom. Sheet piling was



492 RAILWAY AND LOCOMOTIVE ENGINEERING November. 1906.

driven to bedrock, and the material to

be excavated, sand, gravel and occa-

sional layers of silt, was taken out by

means of centrifugal dredge pumps.

Seepage from underground sources fur-

nished a sufficient quantity of water to

supply the pumps. ,\t the west abut-

the washer to the top of the bank at

the west approach, where the mi.xiiig

plant was installed. This plant con-

sisted of bunkers and a battery of three

Ransome mixers placed in line, driven

by a 25 h.p. horizontal engine. A
straight trackway ran the entire length

CA.VADIAN PACIFIC SHOPS AT WINMPEG. MAN.

ment pier the bedrock sloped at an

angle of about 45 degrees toward the

bed of the river. This was hewed into

horizontal steps, making a firm and se-

cure foundation for the pier. At the

stream piers bedrock was reached by

this method with comparatively little

difficulty at a varying depth of from 14

to 36 ft.

Local cement and gravel were used

in the foundations, piers and spandril

walls in the proportions of i to 11. It

was first intended to utilize the fine

gravel in the river bed, but a large de-

posit of better grave! was discovered

above water level in the west bank of

of the bridge, and a double drum cable-

way, driven by the mixer engine, con-

veyed a train of cars to and from the

mixers. The concrete was dumped
through chutes from the trackway to

tlie point where it was put in place.

Foreign ceinent, sand and crushed

rock were used in the arch rings in the

proportions of I, 2, and 4'A. The arch

centering was supported on 4 bents of

4 round piles each, driven to bedrock.

These were cut off and capped by 12x12

timber; 12x12 stringers were placed

horizontally on these caps. The thrust

from the segments was conveyed by

8x8 struts to horizontal chords, which

the nearest railway point being five

iniles from the work. The work has

progressed steadily, about 200 men be-

ing employed, and it is now nearing

completion. An interesting feature of

the bridge is that no steel nor stone

masonry was used in construction, it

lieing a concrete structure entirely, and

probably the Idrgest of its kind in the

world.

Railway Shops on the Prairie.

ihc Canadian Pacific Railway Com-
pany's new shops at Winnipeg, Man.,

are for repair work only and are situa-

ted about 2J/2 miles west o.f the station

on the main line, and the area of the

ground fenced in is about 160 acres.

There is a complete local fire alarm

system connecting with the power
house and the City of Winnipeg fire

alarm system. There are about twelve

miles of tracks, four miles of water

pipes and about two miles of drains in

the grounds. The shops have been

laid out with a view to future extension

without disturbing the existing plant.

.'\11 the buildings are of native brick

on concrete foundations, they are of

"Mill construction." equipped with fire

sprinklers throughout. They are heat-

ed with the Sturtevant hot blast sys-

tem, by means of exhaust steam from

the power house. All the shops have

outside lean-to buildings for lavator-

ies and fanhouses.

Water for power and shop purposes

is pumped from the Red River, about

three miles east of the shops, through

an eight-in. pipe into a half million gal-

lon reservoir, and from there into an

GROUND PLAN OF TUBE SHOP. CANADIAN PACIFIC RAILWAY, WINNIPEG. MAN.

tlie river. It was cheaper to wash this

latter than to take the poorer material

in the river bottom. This was done by
means of a sluice, which carried water

and fine gravel over a box, where the

coarser sand and gravel settled. The
material to be used was conveyed to a

bunker by means of a bucket elevator,

the silt and fine sand being carried

away by the water. A 3 yd. side dump
car and drum hoisting engine were
used to bring the sand and gravel from

in turn were upheld by wedges placed

on the 12x12 stringers. This form of

centering proved very stable, and was
easily removed after tlie concrete had
set.

Standard Portland cement from the

new works at Napa Junction, Cal., was
used in the coping and parapet walls,

and was found to make a very strong

concrete. Considerable delay was ex-

perienced at the outset, caused by the

long haul of material and equipment,

elevated 125,000 gallon tank standing

130 ft. high. Drinking water is pump-
ed from a 5 in. artesian well, near the

power house into an elevated 10,000 gal-

lon tank.

The power house is 125 ft. by lOi ft.,

and is equipped with five 250 h.p.

Babcock & Wilcox boilers, two. fire

pumps and two pumps for power and

shop purposes. The pumps' capacity

of 1,000 gallons per minute each, two
500 K. W. units driven by vertical
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siiiglc'Cylidcr open typo engines. There

is also a 50 K. W. unit for niglit sery-

ice. The engines are non-condensing,

the exhaust steam being for heating the

shops in the winter, in connection witli

the Sturtevant system, at five pounds

pressure, the condensed water being

pumped back to the apparatus, and the

north side of the hicomotive sliop and

the erecting work is on tlie soutli sido

and across the east end-

Tube work is very quickly and expe-

ditiously done on those engines which

come in for that purpose, and as the

Winnipeg shops are in the bad water

district there is a good deal of this work

TUBE SHOP. CANADIAN P.\CIFIC RAILWAY. WINNIPEG, MAN.

engnie room has a fifteen-ton hanii

power chain sprocket traveling crane,

46 ft. span and 25 ft. lift.

The locomotive and machine shop

building is 164 ft. by 792 ft. and has a

capacity for general repairs to locomo-

tives of about twenty-five per month.

It is equipped with all the latest ma-

chinery for general repair work, and has

a riveting tower with a twenty ton riv-

eting crane and five ton auxiliary

hoist. There are two 75^ ton and one

21 ton three motor electric traveling

cranes, each 56 ft. span and 27 ft. lift,

traveling the whole length of the shop.

Two so-ton trolleys are used for strip-

ping the locomotives and a transfer

table with 52 ft. span, running for a

length of 440 ft. in the center of the

shop, is used for placing the locomo-

tives and tenders on the diflferent pits,

A 70 ft. turntable is situated at the

main shop entrance. The eight tracks

at the east end are for light repairs to

locomotives, six of the tracks having

pits connecting with a drop pit. All

machines are motor driven, the large

machines individually, and the small

ones divided into groups. All the ma-
chines are reached by narrow gauge
tracks in conjunction with jib cranes

which are provided for all machines re-

quiring lifting apparatus. The machine
tools are distributed so as to mak.'

each department of the shop self-sup-

porting. The sections devoted to ten-

der and boiler work are located on the

to do. An engine for tube renewal is

headed in on one of the drop pit tracks

and the tubes when taken out are car-

ried by a traveling crane to a point

nito the tube shop proper and are first

placed on track i. Here they arc

sawed oflf and swedged by an air swed-

ger, to receive the safe end, and are

then immediately placed on another

car and taken to tracks 3 or 5, which

serve the two welders. These are a

pair of excellent power tools invented

;ind patented by Mr. Waller Byrd, one
of the company's general foremen. The
welder was illustrated and described

)ii the June, 1903, issue of Railway and
Loco.MOTivE Engineering, page 286, and
IS spoken of in the highest terms by

I he ofiicials of the road. After being

welded they are placed again on cars

stationed on tracks 2 or 4, and from

thence are taken over to track 7,

where they are cut to. length and ex-

lianded to fit holes in front tube sheet.

Prom here, while still hot, they are

placed vertically in the annealing box,

and after cooling are tested in the verti-

cal water tester, which is attached to

one of the shop columns, and after

being tested they are laid in a rack

from which point they arc again taken

by the traveling crane back to loco-

motive. Altogether the convenient ar-

rangement of this tube shop and the

systematic and rapid way work is car-

ried out in it, is one of the features of

the whole shop and never fails to strike

mechanical department men from other

roads who visit the plant. ,_^ »

The blacksmith shop is 216 ft. by lOO

ft., and has a capacity of thirty-two

fires and fourteen oil furnaces, and is

GENERAL VIEW OF THE .\L\i:Hl\i; ^1

where they are dropped on a push car

and they are then shoved by hand to

the shed where the rattler is located.

.After being cleaned they are again

loaded on a narrow gauge push car on

the opposite side of rattler and brought

.11'. CAN. PAC. RV.. WINNIPEG. MAN.

equipped with eleven jib cranes with

a varying capacity from one to three

tons each. The tools consist of one

1,200 lb., one 700 lb., one 3,300 lb. single

frame hammer; one 3,000 lb. double

frame hammer, and 150 lb. and 250 lb.
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automatic hammers. This shop also

has sawing machines, punches, shears

and bull-dozers, all motor driven and

reached by narrow gauge tracks.

The foundry building is 120 ft. by

90 ft. and has a capacity of twelve tons

per day. It is equipped with a three-

motor 7"/2 ton traveling crane, 38 ft.

freight and passenger cars between

Fort William and Calgary. All the ma-

chines are individually driven by mo-

tors. The shop is equipped with a

shaving e.Khaust system, which carries

all shavings, etc., from each machine-

to a tower near the power ho.use, and

from there direct to the boilers.

second vice-president, is in charge of

the motive power department for Lines

West of Fort William, and Mr. Grant

Hall is the assistant superintendent of

motive power at Winnipeg, Mr.

S. J. Hungerford is superintendent of

the Winnipeg shops. We are indebted

to Mr. Cross for the photograph and

information concerning the Prairie

City Shops of the C. P. R.

BLACKSMITH SHOP. CANADIA.N PACIFIC RAILWAY, WINNIPEG, MAN.

span and 20 ft. lift, a five ton jib crane

with a 5 h.p. motor and controller, a

40 ft. cupalo with a No. 8 Sturtevant

pressure blower run by a 30 h p. al-

ternating current motor. The metal

is poured from a two and a five ton

spur geared crane ladles. There are

two core ovens, one 9.X16 ft. and the

other 754x9 ft., and one grinder and

two tumblers with a 10 h.p. motor,

A two ton pneumatic elevator, 16 ft.

lift, runs from the ground to the charg-

ing floor of the cupola. The brass

foundry is equipped with a one-ton

traveling crane, four furnaces, one

tumbler and grinder.

The passenger car shop is 240 ft. by

100 ft. and has a capacity for general

repairs of about twenty-five cars per

month. The upholstering work is done

on the gallery on the east side of the

shop. An outside transfer table, 70

ft. span and 450 ft. long, serves this

shop and the freight car shop. The
freight car shop building is 312 ft. bj

100 ft. and has a capacity for general

repairs, including rebuilding, of about

70 cars per month.

The repair yards, at the east end of

shops, Tiave a capacity for light repairs

of ISO cars per day. The dry kiln is a

"Morton Moist air down draft kiln,"

has two compartments, each 85x19 ft.,

and has a capacity of four cars of lum-

ber. The planing mill is 216x100 ft.,

and is equipped with machinery for

manufacturing material for repairs to

The offices and general stores build-

ing is 252.X85 ft., two stories high. The
general offices for the shops are at the

west end of the building, and are three

stories in height. The stores building

is fitted with shelving, cupboards and

bins suitable to store railway supplies and

sufficient to meet the requirements for

all western lines, from Fort William,

Ont., to Vancouver, B. C, including all

the company's branches. It is also, pro-

New Motor Coach.

BV E. C. MUREL.

The motor coach which we illustrate

has recently been put into service by
the Glasgow (Scotland) Railway Com-
pany. This car is undoubtedly the fin-

est that has yet been put upon the

railwaj'. It has a length over buffers

of 64 ft. II ins., a width over carriage

body of 8 ft. 6 ins., and height from
1 ail to carriage roof of 12 ft. 4% ins.,

.111 d weighs, when in working order,

.15 tons.

Steam is generated in a locomotive

type boiler, having a working pres-

sure of 160 lbs. per sq. in. and a total

heating surface of 347 sq. ft. The fire

box is fitted with Drummond water

tubes. The cylinders are 9x14 ins.

and are fixed on the outside of the

bogie frame plates, and fitted with

Welschaerts valve gear.

The water tanks, containing 350

gallons, and coal bunkers having a

capacity of one ton, are placed on each

side of the bo.iIer, and are carried on

the underframe of the carriage. The
steam regulator and reversing gear are

arranged to be worked from either end

of the carriage, by means of rods and

levers, so that the driver has at all

times a clear look-out in the direction

in which the carriage is traveling.

The whistle and steam brake can also

.STKAM MdTdR r.\R USICI) IX CL.XSGOW

vided with a two-ton hydro-pneumatic

elevator and the building has a narrow

gauge system of tracks connecting with

all shops. There is a platform, four

ft. High, all around the building, 10 ft.

in width on the north and south sides,

70 ft. on the west end, and 200 ft. at

the east end.

Mr. William Cross, assistant to the

be worked from either end of the car-

riage. In addition to the steam brake,

powerful hand-brakes are fitted to

both bogies. There is seating accom-

modation for 54 passengers. The in-

terior of the passenger compartment is

paneled with birdseye maple, finish-

ed with teak and mahogany. The
seats, which are placed longitudinally.
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are of plaited rush matting, cjver

springs, and are very comfortable and

easily cleaned. Ample ventilation is

secured by ordinary sliding ventilators

in the sides of the clerestory roof.

Passengers enter through a doorway
from a vestibule at the rear end and

in addition, doors are placed on each

side of the carriage at the end next

the motor compartment, to further

facilitate ingress and egress. The
vestibule is fitted with steps for tak-

ing up passengers from the level of

the permanent way, and there are also

hinged platforms for railway stations.

The rear end driving compartment
is fitted with a sliding door, so that

the driver is separated from the pas-

sengers entering and leaving the car-

riage, while a speaking tube communi-
cates between the driving compart-

ment and the motor compartment, and

electric bells are available for corn-

Birmingham Southern 2-8-0.

Sonic time ago this road, which runs

through the State of Georgia, bought

some engines from the Haldwin Loco-

motive Works for heavy freight traffic.

The cylinders of these engines are 2ix

26, the valves arc D-slidc balanced, and

the driving wheels are 50 ins. in diam-

eter. With the steam pressure carried,

which is 200 lbs., the calculated tractive

cfTort is 38,984 lbs., and with a weight of

150,360 lbs. on the drivers, the ratio of

adhesion becomes 3.85.

The engine is equipped with the

Stephenson link motion, and the valves

are operated by indirect motion in the

usual way. The pony truck carries 16,-

860 lbs., and it is equalized with the

forward driving wheels. The practice

of equalizing the pony wheels with the

leading drivers alone, carries out. in

tlunry at least, the four-wheel truck

idea. In this case, however, the pony

of the flues is 2.524, giving a total of

2,719 sq. ft. The Hues number 322, and
are 13 ft. 4'A ins. long. The grate area

is 32.6 sq. ft., and this gives a ratio of

about I to 83 between grate area and
heating surface. The crown sheet slopes

up to the front in this boiler, and the

steam and water space above the crown
sheet is about 22 ins. in the center. The
back sheet is perpendicular. The fire

box back sheet slopes slightly, so as to

give a slightly wider space at the top of

the legs. The water space in the legs of

this boiler all increase from the mud ring

up. and the ogee curve of the fire box is

consideral)le. The mud ring comes
over the frames, and is about 46 ins.

between centers, and the boiler is about

82 ins. across at the widest part in the

cab.

The tender is of usual form, with

tank carried on a steel frame. The
water capacity is 5,500 U. S. gallons.

R. C. White, Master Mechanic
HE.WV FREIGHT 2-8-0 FOR THE BIRM1XGH.\M SOUTHERN

Baldwin Locomotive Works. Builders

municating between those compart-

ments and the passenger compart-

ments. Electricity, generated by a De
Leval steam turbine dynamo, placed

on the footplate, under the control of

the driver, is used for lighting the

car, each of the head lamps being of

50 candle power. The car can also be

heated by steam.

A small fire occurred at the Brooklyn
plant of the H. W. Johns-Manville Co..

of New York, on the evening of .Au-

gust 30. In spite of some exaggerated

accounts which appeared in the news-
papers the damage was comparatively

small, and the fire has not in any way
interfered with the business of the com-
pany, as the department affected was
in operation by about noon of the fol-

lowing day.

truck and the leading drivers are equal-

ized together in the usual way, but the

second pair of driving wheels is equal-

ized with the front, so that the engine

has the first three pairs of wheels all

equalized together. The main drivers

and the rear pair are equalized to-

Rether with coil springs at the outer

ends of the system, and semi-elliptic

springs between the wheels, placed be-

tween the frame bars. The second or

intermediate driver tires are without

tlanges.

The boiler is a straight top one, 78

ins. outside diameter. The dome is

well forward on the second course, and

has a 14 in. strengthening liner on the

inner side of the sheet, with an opening

of 26 ins. The dome itself is 315^ ins.

in diameter. The heating surface in the

fire box of this engine is 195 sq. ft.: that

and 10 tons of coal. The total wheel

base of engine and tender is just 50 ft.

That of the engine is 22 ft. 4 ins., with

a rigid wheel base of 14 ft. 3 ins. The
total weight of engine and tender is

i^bout 275.000 lbs., the engine itself

V, eighing 167.220 lbs. Some of the prin-

r'pal dimensions are as follows:

Boiler—-Thickness of sheets, H in.; fuel, soft

coal; staying, radial.

Fire Box—Length, 112^^ ins.; width, 42 ins.;

depth, front, 75 ins.; depth, back, 72 ins.;

thickness of sheets, sides. H in. ; back, ii

in.; crown. 7/16 in.: tulie, ^ in.

Water Space—Front, 4 ins.; sides, 3 ins.; back.

3 ins.; measured at the mud ring.

Tubes—Material, iron; wire gauge, No. xi; diam-

eter. 2}i ins.

Dri^-ing—^Journals, 8J4x9 ins.

Engine Truck Wheels—Diameter, 30 ins.; jonr-

nals, 5XID ins.

TeVider—^Wheels, diameter. 33 ins.; journals,

5x9 ins.
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Engine Failures and Their Causes.

At the recent meeting of the Travel-

ing Engineers' Association held in Chi-

cago, Mr. F. P. Roesch, traveling engi-

neer of the Southern Railway, contrib-

uted the following interesting paper on

this important subject. He said:

Engine failures can be divided into

three general heads, viz.; faulty con-

struction, improper repairs, and im-

proper handling. Under the first head

would come : First, insufficient strength

of various parts, due to incorrect de-

sign. This does not necessarily mean
heavier parts, but a distribution of the

material entering into the parts, so as

to obtain the strength where it is

needed. As for instance, in locomo-

tive frames, in many instances, more
material is added when all that is re-

quired is a different distribution. The
writer is of the opinion that if frames

were made I section, the metal could

be distributed to much better advan-

tage. In this connection, it might be

well to call attention to a defect in de-

sign due to incorrect distribution of

material in some locomotives recently

turned out. It was but a small mistake

but one which proved very costly to

the railway operating the engine. This

was simply a poor design binder or

pedestal brace. The engines referred

to had main frames designed as

shown in sketch, which shows the main

jaw of an eight wheel passenger en-

gine. These engines were continually

breaking the frames just over the main

jaw. The trouble, however, was in the

binder or pedestal brace, which was

too weak at the point shown, and of

course when this binder broke, the

frame had to go.

However, faulty construction and de-

sign is responsible for but a small per-

centage of the engine failures.

IMPROPER REPAIRS.

To this factor, we can attribute fully

20 per cent, of our failures. These im-

proper or half way repairs usually are

made in the roundhouse and are due to

the chronic shortage of power prevail-

ing on most railroads at some time

during the year. The call for power

as fast as it can be furnished leads to

many jobs being slighted, jobs that

may not be absolutely necessary at the

time, and wnich the foreman considers

can go for another trip, figuring on

catching them next trip when he is

not so busy. But unfortunately this

slack time never comes, consequently

the iob is put off from trip to trip until

finally it results in failure.

These half way repairs refer not

only to the machinists but to the boiler

makers also. Many a time have you

fullered up a crack in a side sheet when
it should have been plugged, many a

time have you expanded a leaky flue

with a taper pin when it should have

been rolled or beaded. If you watch

the matter closely, you can see these

jobs every day.

IMPROPER H.\NDHNG.

Here is the meat in the cocoanut.

.-Mthough hard to prove, 50 per cent, .of

the road failures are due directly to im-

proper handling of the engines. Be-

ginning with the fire kindler, he kindles

fire at the rear of the fire box and

makes the beginning of a failure due to

leaky flues. Next comes the hostler

who starts to take the engine o.ut oi

the house without opening the cylinder

cocks. He makes the beginning of ;i

future failure by straining cylinder

heads, studs, etc., and washing the oil

off the valve seats. Next he runs on

the turn table at 6 o.r 8 miles per hour

and as each wheel strikes the table, it

falls from J^ to 2 ins., starting the fu-

ture failure of springs or spring rig-

ging. Next comes the hostler helper

vho in filling the tender with coal piles

it up around the manhole and then

washes it into the tank when taking

water, starting a future injector fail-

\ WEAK POINT

WEAK SPOT IN PEDESTAL BINDER

ure. He next takes sand, but whether

wet or dry, screened or not, is a mat-

ter of supreme indifference to him.

But we have failures due to no sand!

Now comes the fireman who fills the

lubricator from a tallow pot with no

strainer in it, and then screws the fill-

ing plug tight with a long handled

wrench. Lubricator stops up some
night or plug blows out on account of

threads stripped. Result, cut valves,

broken yokes, etc. Now comes our

engineer a little late, he's in a hurry.

Drops a little oil here and there, misses

the hole, finds it out after it is too

late. Report. Flaw in iron. Couples

on to train. Still in a hurry, hits train

rather hard, sprains draft rigging, no
immediate bad result, but saving up

something to help cause a future fail-

ure. He starts, still in a hurry, slips

her a little, tears up new light fire, also

strains and loosens various parts. He
finally gets to the end of his run.

Along comes the brakeman, closes

angle cock on air hose, lifts the pin

lifter and gives engineer a go-a-head

sign, air hose are pulled apart; prob-

ably no immediate damage done, but

joints and fastenings are strained to de-

velop later. Engine finally lands on

the cinder pit. On goes the blower,

down goes the dump grate, open comes
the fire door and fire is knocked. The
liostler notices that engine has not

enough water to fire up again, so on
goes the injector, fire or no fire so

long as he has steam enough to bring

her in.

Engine is now run into the round-

liouse and placed under the smoke
jack. Dampers wide open or cold air

being drawn through perforated sides

of ash pans and through the flues, caus-

ing such a series of contractions that it

is strange that no more damage results

than what we notice. We won't say

anything about what takes place if the

boiler is to be washed, as that is a sub-

ject to which all are becoming alive,

but nevertheless, there are many round-

houses where a change in the method
of caring for boilers would help ma-
terially to reduce the engine failures.

We as Master Boiler Makers, are more
interested in the troubles due to boiler

failures, we need not dwell on the

other causes but start to cast the beam
out of our own eyes befo.re we tackle

the mote in our brother's.

In a very able paper on the Care of

Boilers, by Mr. M. E. Wells, read be-

fore the Western Railway Club in No-
vember, 1905, particular stress was laid

on the variations of temperature in the

boiler and its effect on the flues and

side sheets, caused by putting in feed

water through the injector when the

engine is standing still and the water

is not in circulation (apparently),

dwelling particularly on the evils of us-

ing the injector on the cinder pit or

while standing on side tracks, or in

cooling off a boiler preparatory to

washing out by forcing cold water

through the feed pipe.

Mr. Wells' argument was that more
damage is done and more leakage pro-

duced in this manner than is or can be

caused by any inflow of cold air

through an open fire door. While Mr.

Wells puts up a very strong and plaus-

ible argument, yet, my experience on

the road while running an engine caus-

ed me to rather doubt the correctness

of his conclusions. Understand. I am
not saying that the temperature of th;

water in a locomotive boiler is, or re-

mains the same in all parts of it, as

we all know better. Natural philoso-

phy teaches us that the hotter water

naturally rises, but I was inclined to

doubt whether the expansion and con-

traction of a boiler and tubes was in

the same ratio as the variation in the

temperature of the water. I therefore

made a few experiments for my per-

sonal satisfaction and arrived at some-

what different results.

You see I argued that if all the leak-

age was due to this difference in tem-

perature, why did not the old style of
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Ijoiler with deep narrow lire box and

impeded circulation due to the nar-

rower water space give us tlic same

trouble as the present type of wide

shallow fire box and greater water

space designed especially with a view

to better circulation. According to the

temperature theory, it could not possi-

bly be due to increased steam pressure,

as the variations of temperature are

practically the same regardless of

pressure.

TKST NO. 2. ENGINE O04. WIDE FIKE BOX.

In this case three lengths of tubes

were taken, namely, top, middle and

bottom, to see if there were any varia

tions due to location.

Top Mid. Bot.
Temp. Boiler. Flues. Flues. FIuck.

Read- Pres-
ing. sure.

1 74 lbs. 3 30 00 00 00 00

1....00 i3o 6/64 8/64 7/64 6/64

3. ...00 40 14/64 16/64 iS/64 »/64

After first reading all steam was

blown off the boiler through relief

valves, but the water was left in lli'-

In order therefore to learn exactly

what takes place when a boiler is cool-

ing, I made three micrometer trams

of wood, well dried, with which to

gauge the length of the tubes and used

a fish tail tram of equal length to

gauge the contraction of the boiler.

We took the length of the flues imme-

diately after the fire was knocked and

at the same time took an equal length

on the outside of the boiler, then after

boiler had cooled down a stated period,

we again took measurements and made

our comparisons. To say that the re-

sults were surprising is putting it

rather mildly, as it seems strange that

there should be any variations between

the contractions of the tubes and the

boiler while the water within was of a

practically equal temperature—that is.

the tubes at least were surrounded with

water having the same temperature as

that which come in contact with the

shell.

The following are the results of 'i

few readings taken, the tests are not

completed at this writing, however.

TEST NO. I. ENGINE 779. WIDE FIRE BOX.

1st Reading 9:15 A. M.

Temp. Boiler Cont. Flue Cont.

358° 00 00

2d Reading, 12:45 P- M.

305.5° 4/64 6/64

3d Reading 3:10 P. M.
233° 14/64 10/64

In this case, boiler was filled before

fire was knocked and engine allow-ed

to cool gradually. No water put in

while cooling. It will be noticed, how-
ever, that in the initial cooling the

tubes contracted 2/64 ins. more than

the boiler, while in the final cooling

the boiler contracted 4/64 ins. more
than the tubes.

WRECKED UNDER INDIAN SKIES

boiler. This, you will notice, flatly

contradicts Mr. Wells' arguments, as

the top flues where the water was hot-

test contracted the most.

After the second reading the boiler

was cooled off gradually by forcing

cold water through the injector and al-

lowing the hot water to run oflf through

the blow off cock until the boiler was

.-old.

than the boiler or middle and bottom

Hues.

The boiler was now allowed to stand

three hours after which it was filled

with warm water at 98 degrees and the

third reading was taken after filling.

V'ou will notice in all cases, the flues

at first contracted more than the boiler

while in the final contraction, the

boiler contracted more than the flues;

proving to my mind at least, that the

initial contraction is due to the inrush

(if cold air alone, while the difference

m the final contraction is due to the

difference in the thickness of the iron

ill the tubes and the boiler shell. Un-
der such conditions is it any wonder
that we have leaky flues?

Now to suggest a remedy. The only

one that appears to me at present is to

^top this inrush of cold air after the

fire had been knocked and that can

only be accomplished on our present

engines by covering the stack after the

engine comes into the house.

As the principal damage occurs, how-
ever, while the engine -s being moved
from the cinder pit to the house, the

only other remedy open would be not

to knock the fire except when abso-

lutely necessary to wash the boiler,

hence the fewer times the boiler is

washed the less will be the leakage,

and the longer the life of the flues.

We must, therefore, find a way of

keeping the mud out of our boilers

without washing so frequently. As

"SOMEONE HAD BLUNDERED'

TEST NO. 3. ENGINE 607. WIDE FIRE BOX.

In this three different tubes were

taken as before.

Read- Pres-
ing. sure. Temp Boiler.

1 1 60 lbs. 363 00

a.... 00 172 10 '64

3 00 9S 20/ 64

After first reading the water was all

let out of the boiler but no cold water

put in. Here again we find a contra-

diction; the top flues contracting less

Top
Flues.
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Chuck for Flat Drills.

At the Brightwood shops of the Big

Four, there is in use a chuck for flat

drills that is worth looking at, and it

is through the courtesy of Mr. F. M.

Lawler, the master mechanic in charge,

that we are able to present an outline

of it to our readers.

The flat drills for this chuck are

notched, at intervals, along one edge,

and the spindle for holding the drill is

cut so that the long notched end of flat

drill passes up into it. Over the top of

the spindle a case is slipped which

screws down to a collar and is held in

CHUCK FOR FL.\T DRILLS

position by a nut run down above it.

The case is recessed out inside so that

although it will just contain the drill

holder, having a diameter of 2-h ins.,

yet has a pair of crescent shaped cavi-

ties on two sides. The tool holder is

slotted so as to receive two keys, one

of them having a projection which fits

the notches in the flat drill. These keys

are able to slide in and out of the slots

in the toql holder. The keys are kept

in place by two pins which prevent

their falling into the space occupied

by the drill alter it has been taken out.

They cannot get out at the back when

the case is in place, so they stay where

they are, being able to close in on the

edges of the drill or move back and

free it.

Tlie method of forcing them to close

in on the drill, is to revolve the ma-

chine spindle through part of a turn

while holding the drill fast. The keys

stand away from the drill when their

backs are out in the crescent shaped

spaces of the case, but when the case re-

\olves the sweep of the narovving

nine in shaped spaces forces the keys

l.ard in on the edges of the drill.

The projection on tlie key and the

notch in the drill coincide and the drill

is held fast, and without the possibility

of a shake while the flat slot in the

spindle does the driving. The act of

T

J/f

Survival of the Fittest.

People who are in touch with the in-

vestigations into the value of alcohol

as a power medium perceive signs of

coming disappointment, but this will

n-

CASE WITH CRESCENT SH.\PED C.WL
TIES FOR KEYS

turning in the work holds the drill

tight, and turning in the opposite direc-

tion with drill held fast, loosens it.

There are two sets of keys; one set

for I to. l>/2 in. drills and another set

for H up to I in. drills. The keys are

made s§ in. in width, 1% ins. long,

rounded top and bottom and slightly

rounded on the back. The case has a

mark or letter stamped upon it so that

the side containing the key with the

projection is easily identified and the

drill can always be inserted so that

these will engage. In order to remove
a drill, the spindle with the case is turned

back and the drill held fast and the keys

then no longer exert pressure on the

edges of the drill, and the drill becomes
loose in the act of taking it out. The
chuck is simple and efficient and its

parts are easily renewed whenever that

becomes necessary.

I = D

CASE SHOWING CROSS PINS FOR KEYS

not be by any means the first case of

proposed power mediums failing to

meet expectations. Steam made from

boiling water was long the most pop-

ular means of converting heat into work,

but a great many substitutes have been

tried besides the successful gas engine.

Numerous compounds including am-

monia, carbolic acid gas have been tried

but found wanting. When liquid air was

first produced many people believed that

it could be used as a power producing

medium, but no one cares to advocate

such a thing nowadays. The old fash-

icned steam engine and the newer prod-

uct, the gas engine, are left in posses-

sion of the power field.—Automobile

Magazine.

It is only eight years since a deputa-

tion from the Belgian State Railways

visited Britain in search of the best type

of locomotive for working their fast

international expresses, and already

throughout Belgium there are at work

^Acx -Slightly
Ran Mf^r i\

--fk-
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General Correspondence.
Hates Air Sanders.

Editor:

There are some atlaclinienls that liave

been put on locomotives that have

proved to have been fads, but once es-

tablished they arc seemingly hard to

get rid of. One of the fads that is a

real nuisance is, to me, the air sandcr,

and of these there are two kinds, one
inside the sand box, the other outside.

Of the two, I would prefer the outside

one. if dry weather was absolutely cer-

tain at all times. If it is moist or rainy,

the outside Sanders are then absolutely

impervious to letting sand through.

There are too many couplings and joints

for moisture to work through and de-

stroy their usefulness. The outside

Sander is easier to get at, to regulate

and repair, but it is a perfect nuisance

in damp or rainy weather.

The Sanders located inside the bo.\

when they are out of order, the sand

box has to be employed before they can

be put in working order and that is

out of the question out on the road.

There are quite a number of air Sand-

ers on the market that will do fairly

good work for a short while when new.

but the nozzles soon get worn too !a-gc.

The air blast is then too strong, and if it

takes the sand along, blows it with such

a rush it will sand the right of way, by
blowing it clear off the rails. If the air

nozzle is too large with the inside Sand-

er the air blast is so strong against the

crook in pipe that it blows the sand

back again and cause a rush of air at

the rails, but no sand. With a dry rail.

not much sand is needed. In wet
weather, the air sander is almost sure

to fail.

I ran an engine a few months ago
equipped with a gravity or hand sander.

and also with an air sander, and an

inside one at that. In the six months
I ran the engine I paid no attention

whatever to the air sander, for the grav-

ity sander I could depend on in wet
weather or dry. Whenever I wanted
sand on the rail it was forthcoming.

This engine went to the shop and I was

furnished with another engine with air

or economy sander; you bet it would
save sand, but to get sand on the rail

was out of the question. I reported it

not working each trip; the pipes would
be taken down each time, sand stirred

up with a wire and all fixed up again.

When engine was taken out of the house
sander would work for perhaps one sec-

ond and then quit again for the trip.

I asked the M. M. if he would not put

on the old gravity sandcr again, but he

<lid nut see his way clear tu comply
with my request, but said he would put

the air sander in shape to do business.

He did, but it was only for a few days,

and it got back again very soon to its

old way—no sand.

If the master mechanics insist on
equipping each engine with an air sand-

er the hand sander should be left on

also instead of taken off. Take a freight

train on a few miles of ascending grade

with a slippery rail, an air pump working

to its capacity to supply leaks on train

the pipe leading lo ihc rail and a five

minute rain will put it out of commis-
sion efTcctually. All the air sandcrs ever

invented can never compete, day in and

day out, with the good old Armstrong
sander with one continuous piece of pipe,

iJ4 ins. diameter from sand box to rail.

It will save shop help and repairs, save

tire wear, save annoyance to the engi-

neer, and save money for the company.

Of course, it will require more sand,

but economy in the use of sand is too

cheap to talk about.

"LOOKING PLE.^SANT." JUST BEFORE THE ST.\RT

line, then put on an air sander; result,

brakes apply, then you double the hill,

which, of course, is very gratifying, not

alone to the engineer, but to all concern-

ed.

Reports of this character don't seem
to have much effect on the mechanical

department. Some of the engines here

are equipped with one of the first pat-

ented back action double action and

every other action, but when it comes to

getting sand to the rail properly, there

are sixteen ioints between sand box and

From my experience with all kinds of

air Sanders, too numerous to mention,

they are the most abominable nuisance

ever put on a locomotive.

John Mills.

Huron, S. D.

Does It Every Day, All Right.

Editor:

I notice in the September issue of

R.-ML^'.^Y .\XD LocoMorrvE Exgixeering,

on page 440. under heading of "Fastest

Trains of Two Continents." vou say the
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fastest train on the American continent

is on the Atlantic City Railroad, which

covers 56A miles in one hour. Will

you kindly note the schedule of trains

Nos. 25 and 26 on the Michigan division

of the Lake Shore & Michigan South-

ern? You will note that this time is

considerably faster than the time re-

ferred to by you.

FIG. 1. OLD TIMER'S SKETCH OF
SPRI.NG GEAR

The train referred to in time card is

the Twentieth Century Limited. This

train has no scheduled stops between

Elkhart and Toledo, the distance being

133.4 miles, and scheduled time is 2

hours and 15 minutes, or 133.4 miles in

135 minutes. This, I believe you will

find, will give an average speed of 5928

miles per hour. This train covers this

distance regularly every day in the

year. On several occasions the train

has traveled over this distance in much
less time, on one occasion 114 minutes,

and several times, to my knowledge, it

has covered this distance in 121 min-

utes. The time given on the time table

opposite stations does not mean that

train stops there; this merely shows

the time which the train is due at the

station. A stop is indicated by letter

"s."

For the information of your readers,

I will further say that this train con-

sists of six cars, on this division, name-

ly : combination buffet and baggage,

dining car, observation car, and three

sleepers. These cars all being Pull-

mans, average weight being about 120,-

000 lbs. C. H. We.wer.

CoUingwood, 0.

Early Norris Engines.

Editor:

I have been chasing that high hung

spring peculiar to some early Norris en-

gines and inclose two sketches or copies

of same sent me by old-timers. Fig. I

shows the high location of spring, but it

calls for rear driving axle passing

through ashpan, the brackets AA and

guide or saddle B being bolted to side of

boiler. The sender informs me they were

six-wheel connected engines. Norris

did build some six-wheel connected en-

gines and I am quite sure they had

trailers under rear end. Fig. 2 is copy

of sketch sent me as accurate. Now.
you can see the impossibility of this ar-

rangement as it shows more spring than

anything else. Fig. 3 is my own solution

of the question, as the engines on which

I saw the high hung spring were eight-

wheelers. You will notice the position

cf engine truck, another peculiarity of

early Norris engines. Of course, it made
an extended wheel base, but the for-

ward drivers had a wide blind tire which

made them curve easy. I also spoke of

back ends of valve rods being higher

than forward end from a horizontal line.

Does not the old, so called Crampton,

engine in your issue of July, 1905, show
this peculiar position of valve rods? The
engines I quoted in a former article, I

am quite sure, had back end of steam

chest elevated. Now, was not this so-

called "Crampton" engine designed by

Mr. Isaac Dripps, M.M., of the Camden
& Amboy, and built by Norris, of Phila-

delphia, or am I mistaken? If I am, call

me down.

When the repair shop at Parkes-

burg on the old Philadelphia & Co-

lumbia R. R. was first built the turn-

tables were put in for the motive power

as it then existed. The shop had nine

FIG. 2, ANOTHER OLD TIMER'S SKETCH
OF NORRIS ENGINE SPRING GEAR

pits: each pit had its own door in front

and in front of each pit was a small turn-

table, or nine turntables in all. These

tables were large enough to take the

engine without the tender, and as the

engines were all of the single driver

type, or 4-1-0, they did not call for a very

brge turntable, but in a very few years

the engines outgrew these little tables,

and until such times when a larger table

could be put in, a -pair of portable ex-

tensions were used, as shown in the

sketch. Fig. 4. These extensions were

not fastened together but handled sepa-

rately.

The extensions were forged with the

bigs BB to fit down on either side of the

lail, the forward end having a turn-up

A, the forward drivers resting on the

back end of the extension kept it from

raising when engine truck ran out to-

ward the end, and it worked very well,

as the table revolved on a series of

wheels running on a rail near its outer

edge. We must remember that the en-

gines using these extensions were hook
motion engines, and fitted with the old

time hard-to-move slide throttle, it re-

quired a great deal of skill on the part of

the man with the eagle eye to place the

engine on the table. While speaking of

this row of nine little turntables the

writer's thoughts go back to his boyhood
days and how he wished to take a loco-

motive, start at upper end of side track

and take a run over tlie turntables to see

what the eflfect would be.

W. DE Sanno.
.Ilanwiia. Cal.

First Air Brake Train.

liditur:

In connection with the subject of the

recent death of Daniel P. Tate, at his

home in Steubenville, O., an old-timer

and one of the best known engineers

L2F1G. 4, SHORT TURN TABLE WITH
EXTENSION FOR TRUCK

on the Panhandle Railroad, and, for

many years following, general foreman

of the shops of that road at Steuben-

ville, revives interest, as to him belongs

the honor of being the engineer on the

first train ever controlled by air brakes.

It was a local passenger train on the

Pittsburgh division of the Panhandle,

and the event took place in April, 1868.

Some time previous to this date, ar-

rangements were made with Mr. W. W.
Card, then superintendent of the road,

by Mr. George Westinghouse, to try

his brake, which was of the "straight

air form," and but a short time pre-

viously patented by Mr. Westinghouse.

The train was the Steubenville accom-

modation, operating between that city

and Pittsburgh, the round trip being a

distance of 86 miles. Some of the early

experiences with the air brake are best

told by Mr. Tate himself in a statement

made to Pittsburgh railroad officials re-

garding the first test of the air brake,

and which is something as follows:

"Yes, I ran the first air brake and.

FIG. 3, DE SANNO'S IDEA OF HOW IT 'WAS

moreover, along with Nick Johnson and

Harry Frazer, helped George Westing-

house put the first air pump on an en-

gine. We put it on the '23,' a little eight-

wheel Dickie Norris engine. The pump

was one made over from an old

Cameron water pump and lay flat on its

back on the running board outside of

mv front cab window. I'll never forget
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it had a leather packing in the air cyl-

inder.

"This pump was subsequently replaced

by one that stood upright on the side

of the boiler (6 in. pump), and we used

to take turns pushin' and pullin' at the

trigger valve motion to keep it going

when it wanted to 'lay down.' While the

brakemen liked the new brake, the pres-

ident of the road objected, for it always

seemed to be getting out of order.

Hanged if it didn't seem to go wrong

every time he was on the train, but there

was never a trip but what it worked part

of the time. When it got out of order

and we had to go back to the hand

brakes, we worked all night, but

we got it in shape for the next day's

trip. However, 1 was only too glad to

work on it nights, for I saw it was a

'comer' and told Mr. Westinghouse so.

From the first stop I ever made with it,

the stop at Fourth avenue, Pittsburgh

—the stop where the Westinghouse air

brake drew its first breath of life—I saw

it was a wonderful thing. Mr. West-

inghouse was in the cab with me on that

run.

"It seems queer, too, that the first

emergency stop was also made at this

same Fourth street station upon starting

out on the second trip. A coal train

carrying no red flags for markers tried

to pass over ahead of me. I did not

see the train until it came out from be-

hind a high fence not more than forty

feet away. I banged on the air and

things looked bad for all hands. The

waiting passengers on the station plat-

form scattered and ran in a panic. When
the train stopped the '23's' pilot stood oflf

just four feet from the coal train. That

was a fine exhibition stop."

Following several months of experi-

menting on the Steubenville accommoda-

tion, officials of the Pennsylvania Cen-

tral Railroad, now the Pennsylvania

Lines East of Pittsburgh, in September.

1868, caused the new brake to be applied

to the "Walls accommodation," a train

operating between Pittsburgh and Walls,

some sixteen miles, Levi W. Close being

the engineer. Somewhat later the brake

was placed in service on all through pas-

senger trains, the Pennsylvania being the

first to adopt the air brake as its stand-

ard.

From this time the value of power

brakes rapidly gained recognition and

but a few years elapsed until hand brakes

had been relegated to seclusion so far as

handling passenger fains was concern-

ed. It is a fact worthy of note that

nearly all the men who assisted Mr.

Westinghouse during the trying times

when the air brake was undergoing its

earlier development became identified

with him. and nf those above mentioned,

all of whom have passed away during the

past four years and were in the service of

the air brake company more than a quar-

ter of a century, Mr. W. W. Card filled

the responsible position of secretary;

Nick Johnson was shop foreman; Harry

Frazer, inspector on the Pacific coast,

and Levi Close occupied a similar posi-

tion with headquarters at Pittsburgh.

The engineer of the present time

little realizes the grief which befel his

older brother during the early days of

the air brake, the 6 in. pump with its

"trigger" valve gear, being the most

unnrt.iln (|uantity of the brake system.

Its erratic actions were of a character

to defy anticipation.

The pump seldom gave any prelimi-

nary symptoms of trouble, though it was

liable to "lay down" at any time when

it was apparently ready and willing to

properly perform the duties expected of

it.

The engineer upon attempting to start

the pump frc(|uenlly found it necessary

ioUowing a movement of the three-way

cock handle, to release which was done

by opening a steam globe valve, causing

a slight vacuum in the train pipe and

brake cylinders sufficient to move the

pistons to release position, thus disen-

gaging the brake shoes from the wheels.

S. J. KlIIOEK.

Oscillating Cylinder Locomotive.

Editor:

I am sending you a photograph of a

decidedly novel locomotive. While the

mechanical world is disputing over the

merits of the Walschaerts valve gear, or

the Stephenson link, here is an engine

without either. It has no links, eccen-

trics, steam chest or valve, and no re-

verse lever.

As will be seen by the picture, it has

oscillating cylinders and the piston rods

are coupled direct to the crank pin. The

E.NGI.NE WITH OSCILLATING CYLINDER AND NO VALVE GEAR

to operate the valve gear by hand, until

the pump "limbered up," by the use of a

rod, one end of which was attached to

the trigger valve gear, the other ending

in a handle inside the cab. The writer

recalls more than once when he was
obliged to manipulate the gear by the

mechanism just mentioned, during the

entire trip of 115 miles with a train of

six or seven cars, making all station

stops.

Indeed, so uncertain was the air supply

that among the time card rules was one

to the effect that "brakemen must be at

their posts, the hand brake, at all times

when approaching stations or descending

grades."

It required the engineer to be a pump
governor, and. as can be readily imag-

ined, between getting too much air pres-

sure or not enough he was compelled to

be constantly on the alert. It even de-

volved on him to "push the brakes o(T."

engine is reversed by means of a 4-way

cock, which changes the steam pipe in-

to an exhaust pipe and vice versa. The
cylinders oscillate on a trunion, which

passes through the saddle casting. This

trunion passes through a coiled spring

which pulls the cylinder up against the

saddle, allowing it to turn and yet make
a steam tight joint.

I think everyone of us owned, when
we were boj's, a little "dollar steam en-

gine" with an oscillating cylinder; but I

never expected to see it applied to a

locomotive.

There is no way to shorten the cut-

off, so she must work "down in the cor-

ner" both ways. There are about 25 of

these engines in service, mostly on log-

ging roads. They are built by Dewey
Bros., Goldsboro, N. C, who make them

~xi4. 8x14 and gxi6 in. cylinders.

E. W. Gregory.

Hoffmanviltc. Md.
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Glimpse of Japanese Railways.

Editor:

The service which possessed lines ex-

icnding altogether 5,599 miles, on March
31, 1905, had its inception in 1872, when
there was only one short line of eighteen

miles, that being the Tokyo-Yokohama
line.

The most patronized line between

Tokyo and Kobe, Osaka and Kyoto, is

a trunk line well known by the name of

the Tokaido line, the great highway of

eastern Japan, which skirts the coast

along the narrow strip of flat country

intervening between the foot of the hills

and tlie Pacific ocean.

On its way rises the majestic Fujiyanna,

pride of Japan, 12.365 ft. in height, an

altitude easy to remember, if we take for

niemoria teachnica the twelve months
and the three hundred and sixty-five days

of the year.

One of the most difficult lines con-

structed was that opened for traffic in

1893, on the way from Tokyo to

Naoetsu, where now exists a large es-

tablishment of the Standard Oil Com-
pany. It leads over a steep mountain

pass^ the inclination of which is i in 15

(352 ft. in a mile) for a length of five

miles, three miles of which are tunnels,

all cut through solid rock. The train is

taken up the pass by "Abt" engines,

which have a cogwheel working on a

lack rail laid between the ordinary rails,

and I may say to the readers of Rail-

w.\Y .\ND Locomotive Engineering that

the Japanese railways are narrow gauge,

3 ft. 6 ins.

This engineering feat would be noth-

ing when compared with the works en-

countered in building railroads up to

cloudland in Colorado—an altitude of

14,007 ft., not to say of Pike's Peak rail-

way, or of electric train and elevator to

the top of the Zungfrau, the icy altitude

of 13.720 ft. in Switzerland.

But to return. Japanese railway enter-

prise was started by the government and

there were numerous small railway com-
panies, fo.rty-oneall told. This may give

some idea what sort of companies they

were, when, taken on the whole, the total

mileage was not more than 5,600 miles

in the whole empire.

Last spring the government decided

to purchase all the private railway com-
panies' lines with all their appurtenances,

and the bill passed through the Diet.

Outsiders, no doubt, wish to see how it

would result.

With respect to the total number of

^ehicles and their hauling capacity and

their weight, the following figures may
be of interest:

Tlie total number of engines, car-

riages and wagons amounted to, re-

spectively, 1.644. 5-242 and 24,408. The
average weight of the engine being 44.9

tons (2,240 lbs.). These 5.242 cars pos-

sessed seating accommodations for 201,-

55S persons, an average of 33.6 seats per

car, while 24,408 goods wagons pos-

sessed a freight capacity of 164,506 tons,

being an average of 6.7 tons per wagon.

The ratio of vehicles to mileage under

traffic was, according to the same sta-

tistics, 35 locomotives, 128 passenger

cars and 520 wagons per 100 miles,

M. C.

Phildilrlfhiii.

Pneumatic Bell Ringer.

Editor:

The device, a sketch of which I send

you, has been in successful operation on

PNEUMATIC BELL RINGER

the Denver & Rio Grande for more than

two years. It is not a patented device,

so that if any of your readers desire to

make use of it they will find that it is

all right.

When pressure is admitted into inlet

port 7, Fig. I, the piston 2 will move
upward and the crank 12, with roller II,

fastened to the bell yoke shaft, is moved
from left to right. The piston will move
up until stopped by the outside diameter

of the crank sleeve. During the upward
movement of the piston the pin 10 reach-

es the end of the slot 3, carrying the

valve 4 with it, thus closing the inlet

port 7, and opening exhaust port 9.

This allows pressure under piston to

pass through ports 8-8 and out of port 9
to the atmosphere. The weight of the

bell will then move the crank with roller

from right to left, which when it reaches

the sloping disc or mushroom head of

piston 2, moves the piston down, and

while passing over the center leaves the

valve 3 in register with inlet port 7 by

pin 10 coming in contact with the bot-

tom of the slot and closing the exhaust

port 9, ready to move the piston up for

the next swing of the bell, same as be-

fore when the bell is free to swing down
and repeat the operation.

There is thus positive valave travel reg-

ulated by pin 10, in combination with the

split eccentric sleeve 13. which by be-

ing turned on the bell yoke shaft, short-

ens or lengthens the travel of the piston

and thereby either partly closing or

opening the admission port to suit bells

of different weights. The setscrew with

jam nut, is used to make the valve move-
ment permanent, by not allowing the

momentum of the piston, moved by the

weight of bell, to push valve past the

required opening.

The application, or installment, of the

device on bell frame is simple and com-
pact. Henry Breitenstein.

Denver. Col.

Baldvyin Mallet Compound.

Editor

:

The Mallet compound shown in the

October lumiber of your paper is very in-

teresting. I wish my old employer, the

late Mr. Wm. Mason, were alive and

could see his bogie truck, flexible steam

pipe and Walschaerts valve motion in

use once more. It only proves that to

accomplish an object and overcome an

obstacle, something must be done.

If more common sense thought to

economy were given, our railroads could

be run to better profit.

I am reminded of a road which came
n-to possession of another road by a

lease. In order to save money all the

domes, sand boxes and smoke stacks

were changed, so the engines on the road

would look alike. It is supposed that

the engines steamed better, ran faster

and consumed less coal per mile.

Herbert Fisher.

Taunton. Mass.

Railway Accidents.

Tlie following letter from Angus Sin-

clair appeared in the New York Sun of

October 4, and was written after read-

ing the account of the recent rear-end

CYLINDER OF BELL RINGER

collision on the Pennsylvania Railroad:

To the Editor of the Sun—Sir: The

human equation is an element that can-

not be ignored in considering causes of

railroad accidents, but there is a possi-

bility of reducing the error-producing
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human equation to its lowest terms, a

process which appears to be habitually

neglected on the Pennsylvania Railroad.

The system is provided with the very

best mechanical appliances for keeping

trains from touching each other, yet the

daily practices vitiate all the precautions

made to insure safety.

You say that a high ofl'icial of the

railroad made the singular admission

that "trains do run past the cautionary

or green signals very frequently each

day, at a speed of sixty miles an hour,

but we do not consider that to be nec-

liiuiishmcnt. Perhaps behind him is a

"high oflicial" whose policy it was to

encourage the violation of rules. In that

case he is the real criminal and ought

to be held personally responsible.

American travelers who have had ex-

perience with British train service and

understand the crowded condition of the

railways on that side, marvel that the

immense traffic is conducted with so few

accidents. The reason is that block sig-

nal protection is universal, and train rules

are enforced strictly. When an accident

does happen there the cause is investi-

BALL.\ST WAGON. LONDON. BRIGHTON AND SuL TH COAST RAILWAY

essarily unsafe." That is a remarkably

frank admission, but it is by no means
singular, for similar practices prevail on

nearly all railroads, and they are the di-

lect cause of nearly all accidents that

happen on block signal protected rail-

roads.

An expensive system of block signal

equipment, which will absolutely prevent

trains from coming together if the rules

are obeyed, is introduced on a railroad.

To prevent loopholes through which ac-

cidents pass, the officials of the railroad

are supposed to see that the rules con-

trolling the perfected system of protec-

tion are obeyed strictly, and that every

engineer taking on himself the responsi-

bility of running past a danger signal is

disciplined for the oflfense. In practice,

unfortunately, this strict obedience to

important rules is not enforced. "Get

your train through on time," is an im-

perative injunction hanging over all ex-

press train engineers. "Make up lost

time if possible" is another piece of ad-

vice always in evidence, and it is much
better for a man running an express en-

gine to pass danger signals without

slowing down than it is to lose a minute

of time. It is a melancholy fact that the

reckless engineer who habitually takes

his train in on time, violating rules at

nearly every station, is the popular man
with the officials.

When the inevitable accident due to

violation of rules happens, the engineer

is punished and has to carry all the

blame. That is wrong. The superinten-

dent whose duty it was to enforce the

rules and who neglected to do so is the

real culprit and ought to receive the

gated e.xhaustively by an official of the

Board of Trade, who is well trained in

the business. If rules were habitually

violated with the knowledge of the of-

ficials the report would put the blame

upon them. If a similar system

were carlried out in this country,

say, by officers belonging to the

Interstate Commerce Commission, and

reports promptly published while the

public conscience was afflicted by san-

guinary accidents, the blame would fall

Ballast and Sleeper Wagons.

liY A. K. UhlX.

The four wheeled wagon which forms
the subject of one of our illustrations,

Fig. I, is used for ballast, and is in-

tended to carry a load of 20 tons, the

inside measurements being 20 ft. in

length, 8 ft. in width, and 2 ft. deep,

this latter dimension being, of course, ex-

clusive of the hopper in the center. In

addition to the body side doors, four

independent doors for the hopper are

provided, and these have a special fast-

ening arrangement. The wheel centers

arc of cast steel, the tires being secured

to the same by set screws. The jour-

nals are 8x6 ins., and the axle boxes

have been designed for oil lubrication,

not grease. The screw brake can be

operated from either side of the wagon,
brake blocks or shoes being supplied to

each of the four wheels.

The sleeper and rail bogie wagon has

a total length over the buffers of 51 ft.,

and is used for the conveyance of steel

rails, sleepers, or ties, as they are called

in America, and other similar material.

(Jn one side of this wagon the remov-

able side stanchions are shown in our

illustration. Fig. 2, as they are when in

position for unloading the rails, and

this constitutes a special feature of

these wagons. Ten mild steel bolsters
.

are riveted to the wagons, and these

were, in the making, specially pressed

to shape by hydraulic plant. The wag-

ons are provided with the usual binding

chains with screw couplings, etc., while

the wheels, axle boxes and brake ar-

rangements are precisely similar to

those of the four wheeled wagons.

Roth types of wagons are constructed

.m ' -
'gfc i -. .

^^m^^^^^^
SLEEPER AND RAIL BOGIE. L. B. & S. C.

upon those really responsible. With that

burden of odium imposed upon people

who habitually neglected their duties of

supervision, the much needed sentiment

that rules are made to be obeyed, not

to be habitually broken, would soon be-

come popular. Angus Sincumr.

New York. October 2.

entirely of steel, and were built from

the designs of the late Mr. R. J. Bil-

linton, locomotive and carriage super-

intendent of the London, Brighton &
South Coast Railway, of England.

Let us have faith that right makes

might, and in that faith let us. to the

end. dare to do our duty as we under-

stand it.

By an order of the Prussian minister

for railways, the female clerks are to be

superseded by men. The women who
have been withdrawn from the booking

offices will be transferred to the tele-

graph and telephone ser\'ices.—N. Y.

Commercial.
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Three Cylinder Compound.

The Great Central Railway oi Eng-

land have had a couple of three-cylinder

compounds built at their works at Gor-

ton, the first of which is now in use.

These engines, tlie drawings of which

are shown, have been designed by Mr.

J. G. Robinson, chief mechanical en-

gineer of the company. The system of

compounding is rather unusual, and may

be outlined as follows

:

When the throttle is opened for high-

pressure work, steam is admitted simul-

taneously to all three cylinders, but that

to the low pressure pair through a re-

tion of Mr. W. M. Smith. The method

had already been tried on North-Eastern

and Midland railway engines before be-

ing adopted by the Great Central. The
leading dimensions, etc., for which, as

well as the drawings, we are indebted

to Mr. J. G. Robinson, are as follows:

Cylinders—One H. P., 19 ins. diam. ; 2 L. P..

21 ins. diam.; stroke, 26 ins.; H. P. cylinder

fitted with Smith's patent piston valve; L. P.
cylinder fitted with ordinary slide valves.

RevcrsinR Giar—Screw; reversing both H. P. and
L. r. together.

Wheels—Cast steel; diam., . bogie, 3 ft. 6 ins.;

coupled driving, 6 ft. 9 ins.; trailing, 4 ft.

3 ins.

Axles—Bogie, bearings, 6x9 ins.; H. P. crank-

axle, bearings, 8x9 ins.; crank pin, 8^x6 ins.;

H. P. straight axle, bearings, 8x9 ins.; diam.

perial gallons; weight in working order, 44
tons, 3 cwts. ; tender fitted with water scoop.

Total Wheel Base of Engine and Tender—51 ft.

<)Y2 ins.; total length of engine and tender
over buffers, 61 ft. loj^ ins.

Capacity of coal bunker, 5 long tons.

Regular vs. Pooled Engines.

The committee which dealt with this

subject at the recent Traveling Engi-

neers' Convention had as its chairman,

Mr. C. F. Richardson. The report,

while stating that probably the unani-

mous choice of the men would be for

regularly assigned engines, nevertheless,

admitted that there were advantages to

John G Robinson, Chief Mechanical Engineer

ducing valve. When well started, the

valve is cut out and the steam passes

from the high to the low-pressure cyl-

inders 'as usual.

The peculiar feature about the com-

pounding is that the pressure in the low-

pressure cylinders may be augmented by

means of the controlling valve at the ex-

pense of pressure in the high-pressure

cylinder, so that the total effective pres-

sure can be divided between the high

and low-pressure cylinders in any pro-

portion within certain limits.

This method of compounding, and the

special segmental piston valve by which

it is operated, are the design and inven-

at middle, ly^ 11

bearings, 6^ ins. outside by 1 1 ins.; trailing

straight axle, bearings, 7 ins. inside by 5H
ins. long.

Boiler—Telescopic, % in. plates; front ring, 4 ft.

9V2 ins. diam. outside; length of barrel, 15
ft.

Fire Box—Length outside, 8 ft. 6 ins.; width at

bottom, 4 ft. i^ in.; length inside at bottom,
7 ft. 9 11/32 ins.; width, 3 ft. 4!^ ins.;

stays, copper; pitch, about 3% ins.; diam., I

in.; two top rows, 1 1/16 ins.

Tubes—No. 221, B. W. C; length between tube
plates, 15 ft. 4^ ins.; diam., outside, 2 ins.

Heating Surface— Fire box, 153 sq. ft.;tubes,

1,778 sq ft.; total, 1,931 sq. ft.; grate area,
26 sq. ft.

Working Pressure—200 lbs. per sq. in.

Weight of Engine in Working Order—Bogie, 17
tons; coupled wheels, 37 tons; trailing, 17
tons; total. 71 tons.

Total Wheel Base—27 ft. 9J4 ins.; rigid wheel-
base. 7 ft. 3 ins.

Tender—Six wheeled; diameter of wheels. 4 ft.

3 ins.; wheel base. 13 ft.; axles, beanngs,
6x11 ins. diam.; capacity of tank. 4.000 Im-

THREE CYLINDER COMPOUND ENGINE

be derived from the pooling system from

the company's standpoint. The case was

intelligently argued pro and con, with-

out giving undue weight to what might

be called mere preference.

The regular engine system, it was

pointed out, had a tendency to produce

greater care of the machine by the man

assigned to it, and in this we were re-

minded o.f what we once heard about a

cavalryman who was engaged on active

service. He said that he could not take

too great care of his horse, because the

ability of the animal to endure hard cam-

paigning; and go through with it suc-

cessfully was in a way part of his own
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performance, and it might be the means
of saving his Hfe in an emergency.

The engineer should know better than

anyone else how to look after the en-

gine in his charge, so says the report,

and where an engine is regularly as-

signed, a man will, as a rule, be

interested enough to give it a

good deal of attention that it would
not otherwise receive. To the traveling

engineer the advantage of the regular

engine system is that he can very easily

follow up an engine that needs repairs,

and obtain more direct information from

the engineer who is constantly with it

omical engine load imposes certain lim-

its and restrictions.

There are times .when pooling sl(•nl^

to be unavoidable. The success of the

system has been demonstrated where
special men can be put on to attend to

the various classes of repairs. This

works out all right at a large terminal,

where it would not be practicable at a

small one. To specialize work means a

large force of repair men. and this would

be expensive where few engines were
handled.

The report indicates that here, as in

rthcr things, circumstances alter cases.

Tunnel Will Reduce Expense.

The headings in the new Guymard
tunnel, now being built by the Rrie

Railroad for its low-grade short-cut

double-track freight line, came together
in the stretch west of the Otisville shaft

early last September. The rapidity

with which the work has been carried

on indicates that the full bore of the

tunnel, which is a trifle over a mile in

length, will be completed in six months,

and the entire tunnel, sheathed and
ready for traffic, will be turned over by

the contractors by July i, 1907.

'.... > f;./.-^

^1* *A tuf ^u </^,-t
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ON THE GREAT CENTRAL RAILWAY OF ENGLAND Great Central Railway. Builders

than he can from the man who is on the

engine only for one trip.

When a division or system is crowded
with freight to its utmost limit, when
every minute an engine is at a terminal

has to be accounted for, then the pool-

ing system appears to be the only way
to get the greatest number of miles out

of the engine. By this method engines

can be kept on the road almost continu-

cusly so long as they are in serviceable

condition. This seems to be advantage-

ous to the company when they are short

of power. An engine should earn every

dollar for the company that it can be

made to earn, but at this point the econ-

.-nd that the successful handling of con-

ditions is the determining factor in the

case. It has been truly said that any.

line of individual conduct is the result of

balancing motives, one against the oth-

er, and in the report, though a good
case is made out for the regular engine

system, the advantages of the pooling

niethod are by no means ignored.

The gold chain worn by judges is a

very ancient ornament—probably to re-

mind criminals that they, too, would
soon be wearing chains, though not gold

ones.

This tunnel connects the Erie main
line with the surface road which is be-

ing built from the portal of the tunnel

west of the present main line to Highland

Mills, where it meets the Xewburgh
branch. While this route does not

shorten the distance between New
York and Port Jervis, it so materially

lowers the grade, something like 150 ft.

where the tunnel is cut through the

Shawangunk Mountains, so that a ma-

terial decrease in expense of operation

and in time is expected. The entire cost

of this Erie and Jersey road will be about

$10,000,000: the tunnel alone will cost

r-bout S2.000000.
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Traveling Engineers and Front Ends.

In years gone by, when it happened

that subjects for discussion and investi-

gation were scarce at conventions of the

Railway Master Mechanics' Association,

an unfailing topic of discussion was lo-

comotive spark arresters, and the ar-

rangement of draft appliances. These

discussions were always amusing and

sometimes profitable to the extent that

some of the members received informa-

tion that they used for carrying out im-

provements after they returned home.

There was no idea, however of making

the draft appliances uniform in shape or

proportions and a decided belief prevail-

ed that every railroad and even every

division required the draft appliances to

be arranged to meet its conditions. Sev-

eral committees had been appointed to

investigate and report on the subject of

draft appliances and valuable experiment-

al work was done and much valuable

information elicited, but the reports

failed to influence the practice of the

various railroads or to press them to-

wards uniform designs. The earnestly

conducted scientific work went for noth-

ing.

In 1901 a movement was inaugurated

to carry on a series of tests with locomo-

tive front ends that would settle beyond

pcradventure the forms and proportions

that would produce the best average re-

sults. A strong committee was appoint-

ed of which H. H. Vaughan was chair-

man, and arrangements were made to

obtain assistance from the scientific ex-

perts of Purdue University, and that ex-

haustive tests should be made on the lo-

comotive testing apparatus belonging to

that institution.

The investigations and experiments

were conducted very thoroughly and the

work was carried on for several years,

a final report having been submitted at

the last convention held in Atlantic City

in June. Every detail connected with lo-

comotive front ends seemed to be cov-

ered and the merits of the different forms

of smoke stacks were analyzed. Outside

stacks and inside stacks, single draft

pipes and double draft pipes had their

merits and shortcomings pointed out,

while the different forms and position

of nozzles received careful attention. To
crown all that a standard form of front

end was recommended. It was supposed

that finality on this question had been

reached.

It seems doubtful, however, if this

disposition of the locomotive front end

question is going to exert greater in-

fluence upon the locomotives of the coun-

try than those that preceded it. If there

is any class of men thoroughly provided

with up to date information concerning

the value and utility of front end ar-

rangements, it is the traveling engineers

of the various railroads. Yet the Trav-

eling ' Engineers' .Association sitting in

convention at Chicago last month dis-

cussed the subject of "Drafting Locomo-

tives" through two long sessions, ma-

king a report of more than 20,000 words,

A decided feature of the discussion was

that the members considered the Master

Mechanics' report on draft appliances

as merely an incident in the evolution

of this important part of the locomotive.

The methods of drafting locomotives

were discussed from all standpoints and

some of the most intelligent members,

insisted that arrangements which would

make a free steaming engine on one

division and with certain kinds of coal

would utterly fail under different condi-

tions. There was decided conflict of

opinion expressed concerning the value

of the lift pipe. The experiments con-

ducted at Purdue University were crit-

icized on the ground that they did not

accord with road conditions.

A fairly representative talk was given

by Mr, W, J, Crandall, of the New York

Central, who said:

Referring to the use of the draft pipe,

several years ago the New York Cen-

tral got twenty-three engines of the pis-

ton valve type, 23X.32 in, stroke, and the

stack was 18^ ins. They all had a double

draft pipe, and it became in order to

remove the draft pipe from one of the

engines, which they did. I went out on

the engine the first trip she made, ex-

pecting that she would die. I did not

tliink she would steam at all, but, much

to my surprise, she steamed equally a^

well as, and I thought better than, she

did before, and the engine ran from that

lime until she went to the shop, which

was in the neighborhood of nine months,

and never gave any trouble for steam,

except if the flues were leaking a little

the blower would not help to get up the

steam pressure as quick without the pipe

as with it, and, as Mr. Roddy has stated,

the netting plugged somewhat more

without the draft pipe than it did with.

We tried it without the draft pipe in

several different types of engines, and in

every case the only difference I could see

was in the cleaning of the netting. Some-

times the cinders would pack up so near

the top of the nozzle that we imagined

perhaps the engine in drifting would get

cinders.

I do not see how we could have a

standard front end. We have had en-

gines from other divisions that I know
were perfect steamers on the division

where they were running regularly, and

they came to our division, working in

the same service, drawing about the same

tonnage, and we could not do anything

with them with the coal we had. They

simply would not steam. The front ends

would fill up and we had a great deal of

trouble; in fact, we could not use them

ut all. My idea of the proper drafting

of a locomotive is that it is necessary

to have proper opening in the grate,

proper opening in the ashpan and the ex-

haust nozzle directly in line with the

stack, and all those things in the front

end absolutely tight, and when we have

made all these conditions right and the

nozzle of proper size. I think we will

have an engine that will steam. I see oc-

casional cases of engines that do not

steam, and I find there is some

cause for their not steaming. In two or

three cases we had engines that failed

to steam. The engineer reported and

the road foreman or the traveling fire-

man went out on the engine looking for

the defect, and they did not find any-

thing. The engine did not steam. She

had a brick arch and she ran several trips

before they found what was wrong. The

boilermaker got into the fire box

with the cold water 80 lbs, pres-

sure; did not find any defect. But

they finally found there was a slight

leak in two or three places near the

crown sheet, and when the engine was

working it would get a leak that would

come down over the flue. That was what

prevented the engine from steaming.

That was remedied and the engine was

just as good as she was before. We
Iiave found other defects in the front
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end which might be called slight, but they

prevented the engine from steaming.

I think, as I said before, when the

nozzle is made right for our fuel and the

engine does not steam, my method would

be to cut the cylinder down in preference

to bridging the nozzle or putting a bush-

ing in.

Pennsylvania Railroad Collision.

A rear end collision happened on the

Pennsylvania Railroad a month ago at

a station near Philadelphia, by which

three passengers lost their lives. As the

Pennsylvania Railroad track is operated

on an absolute block signal system, it

seems very strange that a rear end col-

lision could possibly happen, especially

in broad daylight. One express train

had been stopped on the main line

through the bursting of an air brake

hose, and while the trainmen were ap-

plying a new hose another express train

crashed into the first one, telescoping

three cars, with disastrous results. The

engineer of the colliding train acknowl-

edged that he ran past the danger sig-

nal.

It is interesting to inquire into par-

ticulars of the daily discipline which

makes an accident like this possible. The

road is thoroughly protected by an effi-

cient absolute block system, and the

rules require a flagman to be sent back

as additional protection when a train is

stopped between stations, and yet this

accident happened, as many other rear

end collisions have happened, under this

perfected system of train protection. An
engineer naturally asks, where is the

weak link of this protecting chain?

Where is the defect that renders all pre-

cautions futile?

One of the Pennsylvania Railroad of-

ficials, in trying to exonerate his com-

pany from blame, made very plain the

weak point of the elaborate system of

train protection. He said that trains

run past the cautionary or green signals

very frequently every day at a speed of

sixty miles an hour and we do not con-

sider that to be necessarily unsafe.

That is the fatal practice. A saying

has been current among railroad train-

men that rules are like pie crust, made

to be broken, but used to protect the

company if any accident happens. It is

the daily and habitual violation of im-

portant rules that leads to accidents. If

engineers are permitted to run past

cautionary signals at excessive speed,

they soon fall into the habit of using

their own judgment in regarding posi-

tive stop signals. It is in strictly observ-

ing in every day practice the rules gov-

erning the protection of trains that safe-

ty is assured. Let the practice creep

in of ignoring safety appliances, safety

appliances become a delusion and a

snare. The officials who have been in the

habit of overlooking and excusing the

practice of running past signals are re-

sponsible for the lives lost in the Penn-

sylvania Railroad train.

Points of View.

"The science of the thing is never to

show up against the skyline, because if

you do you may get fired at." These

words were spoken by the breech-

piece mule of No. 2, gun of the First

Screw Battery, and overheard by Rud-

yard Kipling and duly recorded in

"The Jungle Book" in one of

the stories which he calls "Her Ma-

jesty's Servants." To this the troop

horse replies, "Fired at without the

chance of running into the people who
are firing. I couldn't stand that; I should

want to charge." Each gives his views

of the way to conduct war, and the opin-

ion of each is the expression of how he

sees it from his point of view, and each

is right as far as his branch of the

service is concerned.

After all, one's opinion is very often

the result of training and experience,

and the point of view is in many cases

more or less that which a person is

compelled to take. For example, when
time can be saved in the smithy

by forging parts at one heat,

without minutely considering the

work of the finishing machine, driv-

ing high-speed steel tools alojig with

deep cuts and coarse feeds, does not the

view presented look naturally enough as

if the greatest economy could be secured

by such means?

The mechanical engineer, or chief

draughtsman, may feel that he has legit-

imately scored a point when his draw-

ings call for but two patterns for four

or six articles, the necessary reduction

in size being secured when the castings

are machined, with removal of considera-

ble metal for the smallest size required.

On the other hand, the shop foreman

may not share these views, when his

tools are compelled to "hog" off metal

which he thinks should never have been

there, and that time so spent is not time

properly used, simply he is able to do

the work expeditiously. From the shop

foreman's point of view, he, too, is right

in carefully considering maximum shop

output.

These are some of the problems which

confront the general foreman and the

works manager. The successful dealing

with the question of ultimate economy,

which differs from exlusively depart-

mental economy, lies in the consideration

of the final cost to be paid by the rail-

way company which has to foot the bills.

The general foreman has to take the

point of view perhaps midway between

the two and regard himself as a manu-

facturer of goods. He may have to show

the machine shop how the finishing proc-

ess looks from the windows of the black-

smith shop or the foundry, and likewise

smith and moulder are all the better for

a glimpse of their departments from

among the electrically driven machines.

It IS all the way through a business

proposition, and it may be more econ-

omical ultimately in certain instances to

have a small stock and finish wastetully

on infrequent orders than to carry what

supply houses call a full line of all sorts

01 material, part of which may not be

used for years.

On top of all this there sometimes

comes the necessity to provide for an

emergency call for repair material which

takes half finished work out of the ma-

chines to give preference to rush jobs,

and brings overtime to the front. This,

ip a word, is the ability to get out of a

tight place.

The effort to get at the comprehensive

point of view means the more or less

successful approximation to the happy

means in shop administration and there

is no better way to adjust the viewpoint

than in the interchange of opinions, and

of thus getting hold of other people's

ideas and experiences. To this end the

work of our various mechanical depart-

ment associations and railway clubs can-

not be too highly commended with their

full reports, free discussions and pub-

lished proceedings, which latter at least

are within the reach of all. The educa-

tional effect of getting together is now
almost universally recognized in the rail-

way world, and it may be said in this as

in other departments of secular instruc-

tion, "The schoolmaster is abroad."

Free Technical Schools.

The liberal management of the South-

ern Pacific Company was never shown

to better advantage than in the move-

ment inaugurated by them last month
in establishing a free technical school

in Nevada. Mr. J. F. Dunn, superinten-

dent of motive power, had been nego-

tiating with President Stubbs, of the

Nevada University, for some time, and

the negotiations have resulted in the

opening of a technical school at Sparks,

Nev. The apprentices attending this

school will receive full pay for time

spent in the school the same as when
they are at work in the shops.

The school will be under the charge

of Professors Scrugham. Baker and

Freeman of the universitj-. There will

be two classes, one for apprentices, and

the other for machinists, car men and

mechanics. All the shop foremen arc

being consulted by the professors as to

the subjects to be taught, and the special

lines of instruction to be taken up. the

principal idea being to make the courses

useful to the men taking the lessons.

Reports will be regularly made to Mr.

Dunn's office. These will show the prog-

ress being made by the students.
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It need hardly be said that young men
of merit will thus have an opportunity

to bring their qualifications prominently

before the railroad officials. The en-

rollment is already very large, and

other schools are likely to be es-

tablished in other States through

which the Southern Railway passes,

and it is to be hoped that the

example set by President Harriman
of the Southern Pacific will be followed

by other roads. The Central Railroad of

New Jersey has had a technical school

ir. operation for some time with very

satisfactory results, and it is particularly

gratifying to see that in the case of the

Southern Pacific the State University

authorities are co-operating heartily with

the railway company.

British Railway Disasters.

The reputation which the British rail-

ways have earned for safety has been
rudely shaken by the recent disasters

occurring on two of the best managed
roads in England. It might be supposed
that the lesson learned a few months ago
at Salisbury, on the London and South-
Western line, would have excited a de-

sire for caution in the matter of fast

running at curves, but it seems that the

mania for high speed required that this

second lesson should be impressed on
the officials and employees by whose
methods such appalling loss of life has
occurred. The British press assume that

there is a mystery about these disasters

which the admittedly high speed and the
sharpness'of the curves do not altogether

account for. To our minds, the real

irystery lies in the unaccountable reason
why the disasters did not occur before
now.

The Grantham disaster is perhaps
more pointed in the lesson that it teach-

es than its predecessor. In the Salis-

bury tragedy it was a case of derailment
at a sharp curve when the train was
running at a speed nearly twice as fast

as is deemed safe in such circumstances.

The more recent disaster is a different

story. The train was due to stop at

Grantham at about 11 P. M., but instead

of pulling up at the platform, it rushed
past the station at a speed estimated at

over 60 miles an hour. Had the road
been perfectly clear all would have gone
well, but it so happened that the points

of a cross-over track were open, so that

the express at its highest speed took this

road. The engine kept on till it reached

the point curving into the straight line,

when it left the rails, breaking down the

parapet of a bridge. The destruction

was of the most spectacular kind, the

engine tearing up the rails for over 100

yards and picking up a rail which found
its way between the axles and the boil-

er, and finally the engine fell o\'er on its

left side. Four of the cars rolled down

the embankment literally breaking to

pieces. In the wreck were 12 passengers

killed and about 20 severely injured. The
escape of many seems miraculous, three

of the cars remaming on the track.

The cause of the disaster is not far

to seek. A long gradient approaching

Grantham gives the train great momen-
tum which the early and judicious appli-

cation of the brakes can restrain under

ordinary conditions. In wet weather the

application of the brakes is necessary

a considerable distance from Grantham.

The evidence shows that the engineer

had either forgotten or misjudged his

distance. The brakes were not applied

in time, if at all.

The desire to make up a few minutes'

lost time gradually becomes a passion

in the minds of many competent engi-

neers, and the growth of the passion

is often helped rather than hindered by

the attitude sometimes assumed regard-

ing such matters by the officials of the

road. This is true on both sides of the

Atlantic.

In each of these accidents both engi-

neers and firemen are dead, and it need

not now be the subject of prolonged

comment what they failed to do. From
these sad lessons, caution should be

learned. The desire for speed has been

overreached. The lesson inculcated is

one that bears out the old Latin

proverb, and it is applicable to Amer-
ican railways as well as on British lines

—"Vincit qui curat"—He conquers who
takes care.

Exhibition of Safety Devices.

We have received from the president of

the American Institute of Social Service

a notice of their intention to hold an

exhibition of devices for safeguarding

the lives and limbs of working men and

women under the ordinary conditions of

life and labor to which the general pub-

lic is exposed. The exhibition will be

held in the American Museum of Natu-

ral History, in New York, in January

i;ext.

Among other things, the Institute of

Social Service, through their president,

Mr. Josiah Strong, says

:

"This will be the first exposition of the

kind in this country, and it is surprising

to note how far behind other nations we
are in this respect.

As far back as 1889 there was a Ger-

man Exposition for the prevention of

accidents. In 1893 an exposition of this

nature was held in Amsterdam, and since

then there have been several similar ex-

positions in continental Europe and in

Canada.

As an outgrowth of these national

movements there have been organized

several museums of security; one at Vi-

enna in 1890, one at Amsterdam in 1893,

one at Munich in 1900, one at Berlin in

1901, and one at Paris in 1905, and Rus-

sia, which we are inclined to look upon
as semi-barbarous, has recently estab-

lish a museum on a large scale in Mos-
cow.

That these expositions and museums
have been of real value to their respec-

tive countries is evinced by a compara-

tive study of the number of accidents in

Europe and in America, which shows

that for the same number of men em-

ployed in a given trade, we have from

two to nine times as many accidents as

they have in European countries.

The perfection of modern firearms ren-

dered the late conflict in Asia exception-

ally bloody; and yet it can be shown that

without reasonable doubt the casualties

of our industrial army in the United

States are at least fifty per cent, greater

every year than the number of killed

and wounded in both the Japanese and

Russian armies.

Such conditions can exist only through

general ignorance of their reality, and

it is for the purpose of educating the

public to an appreciation of the actual

situation and the means of its improve-

ment that the Exposition of Safety De-

vices is to be held.

The interest of manufacturers general-

ly is solicited, as well as that of organ-

izations whose special function is to im-

prove the conditions of labor, and a

widespread response is looked for to this

request for representation in the nature

of photographs, descriptive drawings,

models, and as far as possible, the de-

vices themselves in actual operation.

Requests for information regarding

space should be made to Dr. William H.

Tolman. Director, 287 Fourth Avenue,

New York."

In this connection we may say that

recent legislation in Great Britain places

the responsibility for injury to opera-

tives in factories and workshops on the

employer. This legislation is one of the

fruits of workingmen joining together

to send to Parliament representatives of

their own class, who place their con-

stituents' interests above party allegi-

ance. The effect of this law will not

only cause greater care to be taken to

avoid needless accidents, wherever

men or women are employed, but the

production and use of safety appliances

will be enormously stimulated for the

same reason. We believe that the pro-

posed exhibition of safety appliances in

the United States will be a most im-

portant and beneficial object lesson to

the whole country, and safety appli-

ances in connection with railway work
will no doubt be one of the features

oi the exhibition.

The Future Engineman.

The keynote and the kind of keynote

v/ith the true ring about it was struck

by the committee which presented the
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paper on "The Future Engineman, and

the Best Methods for Increasing His

Efficiency and Raising His Standard," at

the recent meeting of the Traveling En-

gineers' Association. Mr. D. L. Eubank
was chairman of that committee. The
report was short, pithy and to the point.

The keynote was the importance of

properly starting the firemen and the

care of the young engineers. The re-

port recognizes the truth, old as the

human race, that you can't start wrong
and end right. The committee beHeve

that too httle attention is given to the

younger element both firemen and en-

gineers, immediately after their employ-

ment or promotion. The newly appoint-

ed fireman is given a few days' training

with an experienced man, in which time

possibly tricks are played on him, in-

stead of devoting the time to serious

instruction. After he has been assigned

to duty on a yard engine, no further

attention is paid to him unless a com-
plaint is made concerning him.

What has been said about the new fire-

man, the report practically says about

the young engineer, but he is usually crit-

icized by the older element on the road,

because he does make as good a run

or as intelligent report as men of greater

experience. It is no discredit to these

younger men that they are the children

among the employees. The responsibil-

ity to help, guide and encourage them is

laid at the door of the older men who
often do the criticizing.

The report points out that the care of

men at terminals is important. Good,

clean rest rooms should be provided

which in themselves encourage cleanli-

ness among the men. Reading rooms
and libraries might be established where

men could not only be entertained, but

would have a chance to keep themselves

posted on the leading topics of the day,

mechanical and otherwise.

In the matter of dealing with the rail-

road duties of the beginners the report

cails attention to the fact that they

should be encouraged to seek advice and

not held ofT at arm's length until some
mistake is m^de. A word of friendly

advice, given in the right spirit and in

the right way. will often strike a

chord, or make an impression that will

last a lifetime.

Book Notices.

The Report of the Proceedings of the

Thirty-ninth Annual Convention of the

American Railway Master Mechanics'

Association, held in Atlantic City, N. J.,

June 18. 19 and 20, 1906, has come from

the press. The book contains 569 print-

ed pages and is uniform in binding, etc.,

with the "Proceedings" of former years.

The book can be had on application to

this office. Price, $1.50.

Proceedings of the Air Brake Men's

Association, 1906. Last month we made
mention of this book, but quoted the

price at tile figure heretofore charged

by the association. We have recently

been informed by the secretary that in-

asmuch as the 1906 proceedings are

larger and more expensive to make than

former proceedings, and as this issue

contains an unusual amount of the latest

information on the Westinghouse Air

Brake Company's new triple valve, the

E T equipment, and the new engine

equipment of the New York Air Brake

Company. For these reasons it has been

found necessary to advance the price of

the 1906 book to $2.00 for the leather

covered copies, and $1.50 for paper cov-

ers. Wc supply copies on receipt of the

price.

Brazing and Soldering. By Jas. F.

Hobart. Published by the Derry-

Collard Company, New York. Price,

25 cents.

This is one of the practical paper

series. It has 33 pages, containing a

lot of information, and has 16 illustra-

tions, which help to make everything

clear. It takes up soldering, hard and

soft, and a perusal of the pamphlet can-

not fail to be helpful to those who want

10 learn something on the subject.

Management of Electrical Machinery.

By F. B. Crocker and S. S. Wheeler.

Published by D. Van Nostrand Com-
pany, New York, 1906. Price, $1.00.

This book, now in its sixth edition, is

an enlarged and revised edition of Prac-

tical Management of Dynamos and Mo-
tors, and is a compilation made of ar-

ticles which appeared in the Electrical

Engineer in 1901 and 2. A large amount

of new and amended matter has been

introduced, such as the management of

alternating current generators, and mo-
tors, both single and polyphase, also

railway motors.

Cost of Locomotive Operation. By
George R. Henderson. Published by

the Railroad Gazette, New York,

1906. Price, $2.50.

In this book the author goes into the

cost and value of materials with the e.x-

pense for handling and caring for them.

The returns obtained by methods of

using the different supplies, the effect of

grade, speed, loading, etc., upon the con-

sumption of both material and labor.

The combined effects upon all the items

which go to make up operating ex-

penses. The book contains 192 pages.

Railway Organization and Working.

By Ernest R. Dewsnup. Published

by the University of Chicago Press.

1906. Price, $2.00.

This book is a compilation of a series

of special lectures delivered before the

university classes in railway transpor-

tation from the fall of 1904 to the spring

01 1906. The lectures were delivered by

practical railroad men who were invited

by the university to deal in a practical

way with the subjects on which they

were experts. For example, Car Distri-

bution and Supervision of Fast Freight,

was taken up by Mr. J. M. Ualy, car ac-

countant of the Illinois Central. Rail-

road Signaling, by C. A. Dunham, sig-

nal engineer of the Great Northern Rail-

way. Classification and Types of Loco-

motives, by Mr. C. A. Seley, mechanical

engineer of the Rock Island. The Pur-

chasing Agent, by Mr. E. V. Dexter,

purchasing agent of the Chicago &
Alton. These are examples taken at

random from the table of contents. There

are twenty-five lectures covering all the

departments of railway operation from

a business standpoint. The book being

a compilation of scattered lectures, lays

no claim to a balanced treatment of the

whole subject of railway transportation,

but the men who delivered the lectures

were railroad men.

Colonel Long's First Locomotive.

In 183a. Colonel Long, president of

the American Steam Carriage Co., built

in Philadelphia a locomotive which had

a boiler with a combustion chamber in

the middle, but otherwise it resembled

the improved English locomotives. In

working order the engine weighed about

8,000 lbs. It was tried very ex-

haustively on the New^castle & French-

town Railroad, but its performance

resembled that of a pioneer Scot-

tish locomotive, which the builders

wished to recommend through the in-

fluence of Napier, a celebrated engi-

neer. Napier had been invited to wit-

ness the test of the locomotive which

had been designed by an ambitious ama-
teur. The promoters of the engine suc-

ceeded in bringing Napier into the pres-

ence of capitalists; but when the at-

tempt was made to have the engineer

testify in favor of the engine's perform-

ance nothing was forthcoming but a

succession of protesting grunts. Los-

ing patience the inventor exclaimed.

"You must admit that you saw the en-

gine running." "You may call that

running," replied Napier, who stutter-

ed, "all I saw was you fellows sho-sho-

shovin' her."—From Angus Sinclair's

"Development of the Locomotive En-

gine."

Engine and Passenger Smoked.

Smokers had no toleration on Eng-
lish trains in early days. It is said that

a certain foreign gentleman presumed

to smoke his cigar in a railway car-

riage, was warned to desist, but con-

tinued to take a sly whiflF while the

train was in motion. A passenger in

another compartment smelt the pene-

trating odor of the weed and com-
plained to the guard that somebody on

the train was smoking. The guard ap-

parently was not able to successfully
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call a halt on the smoker, and the ag-

grieved non-smoker brought suit and

recovered damages against the com-
pany.

Patent Office Department.

Boiler attachments seem a very fa-

vorite theme for our inventors to work
upon. This arises from the fact that

a greater degree of variety can be ob-

tained in matters that are merely sub-

sidiary than in prime factors. The

working parts of the locomotive have

reached a degree of perfection that has

left the inventor little room for improve-

ment. The selections from last month's

LOCOMOTI\'E.

A design for a locomotive having sev-

eral novel features has been patented by

Mr. Emilio M. Canto, Santiago, Chile.

BLOW-OFF VALVE

report show considerable ingenuity, and
we select a few of the most notable for

illustration and description.

BLOW-OFF VALVE.

Mr. H. F. Weinland, Springfield,

Ohio, has patented a blow-off valve, No.
832,178. The valve is suitable for use
on steam boilers, and comprises a casing

having an inlet passage and a seatless

outlet passage, and a piston valve fitting

the outlet passage, adapted to close the

passage by peripheral contact with the

wall, and movable into and out of said

outlet passage at its inner end, the in-

ner end being flaring, whereby erosion

of the edges of the valve is avoided. A
removable bushing is fitted in the upper
portion of the transverse passage. A
lever that may be adjusted to any length

is adapted to readily opening or closing

the valve.

BRAKE SHOE.

A variety of brake shoes have been

invented and patented by Mr. J. F. Mor-
rison, Chicago, 111.. 832,145-6. The chief

features of the brake shoes are a body,

with a cast malleable iron shell inclos-

ing the body, and ribs on the sides of

the shell making locking engagement
with the body. One of the designs com-
prises a shell having openings therein,

a body pressed or cast in the shell and
openings, and inserts of different ma-
terial from the shell and body and held

in place in the body.

LOCOMOTIVE SPRING ARRANGEMENT

As the illustration shows, the locomo-

tive is furnished with a platform resting

on heavy spiral springs interposed be-

tween the platform and the body of the

locomotive. Flanged wheels are mount-

ed on the forward and rear portions of

the frame and smooth surfaced wheels

are mounted between the flanged wheels,

all the wheels being rod connected. The
frames are so constructed that they pos-

sess a large degree of flexibility in

rounding curves.

SPARK ARRESTER.

A spark arresting device has been pat-

ented by Mr. W. C. J. Hall, Quebec,

SPARK ARRESTER

Canada, No. 832,188. It is attached to

the top of a locomotive smoke stack,

and consists of a hood formed of wire

mesh supported a short distance above
the top of the stack and separated there-

from by an open space, and a cinder

basket carried by the stack adapted to

receive the sparks or cinders striking

upon and falling from the hood. The
top of the hood is of an inverted saucer
form and is securely attached by bolts

to the stack.

MOTOR TRUCK.

Mr. G. S. Gundersen, Columbus, Ind.,

has patented a motor truck. No. 831,948.

The truck is furnished with suitable

axles and wheels, with a frame mounted
by means of bearings between the

RAILWAY MOTOR TRUCK

wheels, an engine mounted on each side

of the frame outside of the wheels with

piston rods connecting the pistons of the

engine at each side to a crank shaft

and means for transmitting power from
the crank shaft to an axle.

PISTON PACKING.

Mr. W. Sudekum, Nashville, Tenn.,

has patented a metallic rod packing. No.

832,434. The packing consists of a set

of oppositely disposed concave follow-

er rings, of a spring between the cylin-

der head and one of the rings for hold-

ing them outwardly from the cylinder

head. A set of soft metal packing rings

is confined between the followers, the

rings being split at one side and having

an undercut groove at the opposite side

with their inner walls overlapping the

groove.

CAR VENTILATOR.

Mr. C. E. Mandeville, Kansas City,

Mo., has patented a car ventilator, No.

832,229. The device consists of a pair

of conical drums carried beneath a car,

with their enlarged ends facing each

other and cut in oblique section to form
elliptical mouths, each drum being so

arranged that the larger axis of its

elliptical mouth will extend horizontal-

ly. A mesh covers each drum mouth
and a main exhaust tube extends from
a point in each cylinder through the

mesh mouth covering. Rearwardly

surging doors permit the graduated

passage of air through the cylinders.

STEAM EXPANDER.

A contrivance for expanding the ex-

haust steam as it passes into the smoke
stack has been patented by Mr. C. A.

Gilmore, McComb, Miss., No. 831.785.

It consists of a steam nozzle arranged

to discharge the exhaust steam into the

smoke stack, where a conical steam ex-

pander located within the smoke stack

EXHAUST SPLITTER

deflects the steam into the widened

stack. There is a pair of supporting

rods arranged at right angles to each

other and passing through the steam

expander and through the walls of the

smoke stack, holding the expander se-

curely in place.

Railroads, with wooden rails, were first

used in 1672 at collieries; cast iron rails

were first used in 1738. An iron rail

nailed to wooden sleepers was first used

in 1776, and the present idea of rails and

wheels adapted to each other was in-

vented in 1789.—Journal of Education.
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Our Correspondence School
In this department we propose giving the information that will enable trainmen to pass the examination they are subjected to be-

fore being promoted. If any of our students fail to understand any part of the instructions, we will gladly try to make them
plainer if they write to us. All letters intended for Our Correspondence School ought to be addressed to Department E.

Third Series—Questions and Answers.

140. How many minutes apart should

passengers trains keep, going in the

same directions, when no form of block

signal is used?

A.—They should keep at least five min-

utes apart, unless special instructions

govern this condition.

141. How far apart should freight

trains keep, going in the same direction,

when no form of block signal is used?

A.—They should keep at least five min-

utes apart except in closing up at sta-

tions unless special instructions govern

this condition.

142. How much time should a train

have, leaving a station, expecting to

meet or be passed at the next station

by a train having the right of track?

A.—It must have time enough to run

to the ne.xt station at the usual rate of

speed for trains of its own class, and in

addition, it must have time enough to be

ill the siding clear of the expected train

by not less than five minutes.

143. In case you fail to get your train

entirely clear of the main track by the

time required to clear a train of su-

perior right, what must be done?

A.—A flagman must immediately go

ahead when expecting a train going in

the opposite direction, or he must go

back when following train is expected to

pass you. He must have stop signals

and go away a sufficient distance to in-

sure complete protection. When condi-

tions require it, he must place two tor-

pedoes on the rail when called in.

144. May a train arrive at a station in

advance of its schedule arriving time,

when shown? If so, under what circum-

stances?

A.—No, it must not. In case a train

was in such a position that it might be

caught between stations when a time-

table changed, the train should stop at

the last station reached before a new
time-table takes eflfect and leave such

station on the new time.

145. May a train leave a station in ad-

vance of its schedule leaving time?

A.—No.
146. When are trains of the same class

to stop at schedule meeting or passing

points?

A.—Trains must stop at schedule meet-
ing points if the train to be met is of

the same cl ss, unless the switch is right

and the track clear.

147. At what point should the train

be stopped?

A.—Trains must stop clear of the

switch used by the train to be met in

going on the siding.

148. In case the train that should be

mte or passed is not at the schedule

meeting or passing point, how would

you be governed?

A.—A train should not stand on the

siding for an unreasonable length of

time, but should communicate by tele-

graph with the dispatcher for the pur-

pose of seeing if there is a chance of

getting orders against the delayed train.

149. At schedule meeting points and

meeting points made by time order for

trains of the same class, what is re-

quired of the train having right of track,

ii train to be met has not arrived?

A.—When the expected train of the

same class is not found at the schedule

meeting station, the superior train may
proceed, but must approach all sidings

pearance on the road or along side

which may indicate danger and be gov-

erned by the standard code rule 106,

which says: "In all cases of doubt or

uncertainty, the safe course must be ta-

ken and no risks run."

153. What must be ascertained before

leaving junctions, terminals, or other

starting points?

A.—Before leaving a junction, termi-

nal or initial station a train must as-

certain whether all trains aue, which are

superior or of the same class, have ar-

rived or left.

154. How would you ascertain this?

A.—By examining the register book
which is kept at the station for that

purpose.

155. How do you ascertain the loca-

tion of register books?
A.—Answer in accordance with spe-

BUSY. BUT JUST TIME ENOUGH To LET THE CAMERA CATCH 0.\

prepared to stop, until the expected train

IS met.

150. What is required of a train start-,

ing from a station or junction point

having right of track when an opposing

train of the same class is due at such

point and has not arrived?

A.—If a train of same class, but mov-
ing in the inferior direction, has not

arrived the train having right of track

may proceed but must approach all sid-

iiigs prepared to stop until the expected

train is met.

151. How should 11 trains approach

end of double track, junctions, railroad

crossing at grade and draw-bridges?

A.—They must be prepared to stop,

but may proceed if signals and switches

are right and track clear. If the law re-

quires a stop to be made, they must

stop.

152. What is required of enginemen in

passing unsafe places, bridges and tun-

nels where speed is to be reduced?

A.—They must keep a sharp lookout

for signals and be prepared to stop.

They must look specially for any ap-

cial rule of the railway company.

156. When a flagman of a freight

train goes back to protect the rear of

his train, who must take his place?

A.—In case of freight trains the next

brakeman takes the place of the man
who goes back to flag.

157. When the flagman of a passen-

ger train goes back to protect the rear

of his train, who must take his place?

A.—In case of passenger trains, the

one to take his place is designated by

special rule of the railway company.

158. What is necessary when a train

is detained at a usual stop, or is stop-

ped at an unusual point, by accident or

otherwise?

A.—It must be protected by flagmen

and the train dispatcher communicated
with as speedily as possible.

159. If from any cause the speed of a

train is reduced, who is held responsi-

ble for protecting the rear of train?

A.—Both conductors and enginemen

are responsible for the safety of their

train.

160. When it is necessarj- to protect
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the front ol train, upon whom does this

duty fall?

A.—Answer in accordance with the

special rule of the railway company.

161. What is he required to do?

A.—He is required to go forward with

stop signals, a distance sufficient for the

full protection of the train; when recall-

ed, he may return, first placing two tor-

pedoes on the rail when conditions re-

quire it.

162. Suppose the fireman is unable to

leave his engine, who is to perform this

duty?

A.—Answer in accordance with the

special rule of the company.

163. Is engineman required to know,

and he is held responsible for fireman

or head brakeman performing this duty?

A.—Yes.
164. Is conductor also required to

know that his train is protected in both

directions?

A.—Yes.
165. When flagman is recalled and

there is not a clear view for a quarter

of a mile (8 telegraph poles) from rear

of train, what is required?

A.—Two torpedoes must be placed on

the rail by the flagman.

166. What is necessary on the part of

flagman in foggy, stormy or snowy

weather, or in vicinity of curves or on

descending grades?

A.—He must place one torpedo on the

rail in addition to displaying stop sig-

nals.

167. Do you understand that exposure

to rain or moisture impairs the explo-

sive qualities of torpedoes?

A.—Torpedoes should not become de-

fective owing to exposure to moisture

or rain.

168. How must trains approach wa-

tering and coaling stations?

A.—They must approach with cau-

tion, keeping a sharp lookout for sig-

nals, etc., and be prepared to stop.

169. How should trains approach yard

limits?

A.—They must be prepared to stop

and keep a sharp lookout for signals,

etc.

Calculations for Railway Men.

BY FRED H. COLVIN.

FRICTION.

Friction is one of the results of the

law of gravitation in so far as it is

caused by the weight of a body resting

on any surface, resisting motion as we
try to push it along. When friction oc-

curs from a bearing being too tight and

pinching the shaft or axle, that is a dif-

ferent matter.

But the friction that gives us the

most trouble is that due to weight,

and yet it is only on account of

this that we are able to walk along the

street in comfort, for without the fric-

tion between our shoe soles and the side-

walk we would be continually in the same
state of mind as when we try to walk on

glare ice, and most of us would cut

"stars" much of the time.

Having friction always with us we
must have some way of measuring it,

and so we have adopted what is called

"the co-efficient of friction" for this

purpose. Suppose we have a block of

iron that weighs 10 lbs. on a table with

an iron top. We hook a spring balance

into a ring on the end of this block and

pull it along by the spring balance, as

shown in the figure. The spring balance

>0

^

SPRING BALANCE AND WEIGHT

will perhaps show 3 lbs., indicating that

a pull of 3 lbs. was necessary to move the

iron on the table.

This means that 3 lbs. will move 10 lbs.

and we call the co-efficient .3, because,

by multiplying the weight to be moved

by the co-efficient we get the power re-

quired to move it. .'\s a matter of fact,

the power required to move the 10 lbs.

block of iron on the iron table might

be more than 3 lbs. unless it was oiled;

in this case it might be less than 3 lbs.,

perhaps 2H lbs. This shows right at the

start the value of a little oil in the right

place, but it often happens that there is

a decided difference of opinion as to what

is the right quantity and many valve

seats and journals are cut in conse-

quence.

For a plain example of this let us

take an unbalanced slide valve, say, 10

ins. wide by 18 ins. long, or having 180

sq. ins. altogether. Say the valve weighs

50 lbs. and the steam pressure is 150 lbs.

per square inch. Here we have 150 lbs.

pressure on every one of the 180 sq.

ins. or a total of 27,000 lbs. to add to the

SO lbs. that the valve weighs. Calling

the co-efficient of friction .3 we multiply

27,050 by .3 and get a total of 8,115 'bs.

pull required to move the valve on the

seat. In reality this is reduced by the

back pressure of steam under the valve

at the exhaust port and the compression

at the other steam port, but it leaves a

good healthy pull just the same to be

overcome as best we may by lubrication.

This is what led to the adoption of the

balanced valve which is so well known
now and which simply means that it bal-

ances or takes off the top of the valve,

about 60 per cent, of the pressure due

to the steam pressure.

Calling the valve the same size and

the balance 60 per cent., we have only

40 per cent, left to calculate for in the

pull to be given. Forty per cent, of

27,000 is 10,800 lbs., and with the co-

efficient of .3 this gives us 3,240 lbs., not

allowing for the weight of the valve it-

self, which, of course, cannot be bal-

anced in this way. When we realize the

power required to move the valve when
under steam pressure we see why it is

best to make the valve stems and other

parts of the valve motion stiff, as they

have much work to do. We also see

that a dry valve adds greatly to this

work and that this should be avoided.

We have all seen cases where a dry valve

would stick so that when the valve was

being pushed forward the valve gear

sprung enough to allow the valve to re-

main on the seat and not open at all.

The result is a three legged exhaust at

times which sounds exactly as though

there was a loose eccentric. When the

valve motion pulls back the valve comes

with it, as then the rods are in straight

tension (have a straight pull") and the

valve moves as usual in spite of being

dry. It would be interesting to know

the power required to move the valve

under these conditions.

The friction of the bearings, such as

the axles, and in fact all which turn in

boxes, is sliding friction the same as the

valve but is not quite so easy to ex-

plain. The valve or a solid block is a

plain straight pull which can be measured

by a spring balance, but it is different

with the axle turning in the bearing.

Here we have the weight to consider as

in the other case, but we also have the

question of leverage as it makes a dif-

ference where we take hold of the axle

to turn it. In the case of a locomotive

the main question to consider is, how
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much of ihe power developed is used up

ill internal friction—in other words, in

moving itself, as this power is wasted

so far as useful, paying worli is con-

cerned.

Figures arc of not much account in

u case like this and perhaps one of the

most useful results of the elaborate tests

made on the great testing plant of the

Pennsylvania Railroad at St. Louis, Mo.,

is the facts regarding the friction of the

locomotives themselves.

These show that the engine friction

varied from 18 to 40 per cent, with an

average of from 25 to 39 per cent., which

seems much higher than we usually sup-

pose. This is most easily understood

when we consider that, if the locomotive

is developing 1,200 h.p., 480 h.p. is used

or wasted, in moving the engine itself

and without pulling an ounce of paying

load.

It is safe to suppose that the engines

under test were well lubricated, and

when we find from experiments that the

friction of unlubricated journals is about

double that of well oiled journals, we

wonder how much power is required

when the oil supply is not as much as

it should be. This is too often the case

on the road and we cannot help believ-

ing that much power is wasted in this

way that might be saved by a little more

liberal use of oil.

The friction of the valve given at the

beginning is the co-efficient for dry sur-

faces and not for lubricated, and is what

we find if a valve runs out of oil. With

lubricated surfaces, the reference books

give the co-efficient as from .07 to .IS,

or from one-quarter to one-half the fig-

ures given at the start. Whichever we

decide on as being right, it is self-evi-

dent that it means dollars in pocket to

have it as low as possible.

Qoestions Answered

N. Y. NEW ENGINE BRAKE ON GRADES.

(100) D. F. B., Omaha, Neb., writes:

We have some long. hea\'y grades on

our line and we control the trains on

them with air. On one of our long

grades we attempted to let a train down

with an engine that had the New York

new engine equipment, but found that

we had to resort to other means to con-

trol the train before reaching the foot

of the grade. Will you kindly explain

why the new brake will not do the

trick as well on grades as the older

New York equipment? A.—On long,

heavy grades time is an important fac-

tor, and to control trains safely with

air while descending, it is necessary to

recharge the auxiliaries quickly after

each release to maximum pressure in or-

der to have full braking power always

available. Assuming that all parts of

the equipment in question were operat-

ing as intended, we should incline to

the belief that the pressure controller

was the cause of your failure, since it

does not allow the excess pressure in

the main reservoir to flow into the brake

pipe. This action of the pressure con-

troller causes a slower recharging of the

auxiliaries than is had with the older

equipment, which is a serious objection

in heavy grade work. A more satisfac-

tory answer to your question could be

given if you had stated the length and

the per cent, of the grade, the number
of cars in your train, whether loaded

or empty, and how many pressure re-

tainers you were using; also the brake

pipe pressure, whether 70 or 90 lbs.

BROKEN EQUAUZERS.

(loi) J. E. H., Charlestown, Mass..

writes

:

1. What way does the equalizer go
on a standard engine with overhung

spring rigging, if you break the front

spring? A.-—Under these circumstances,

the equalizer would tilt with the end next

the broken spring up.

2. Suppose the springs were under-

I'.ung? A.—The end of the equalizer next

to the broken spring would go down.

3. If the equalizer was between

frames? A.—Figure this out for your-

self in the light of the two preceding

answers and let us hear from you. Re-
member the boiler, etc., rests on the

frames, the axle boxes hold up the

weight of the engine, and the spring

rigging is interposed between the two.

HORSE POWER OF A BOILER.

(102) J. C, La Junta, Col., writes:

What is the best rule for calculating

the horse power of a boiler? A.—We
would not like to venture an opinion as

to the best rule, but a common rule is

to divide the number of square feet of

heating surface by 12, and the result will

be the rated horse power. A boiler

which evaporates 3454 lbs. of water into

steam from and at 212 degrees per hour

is said to be equal to a horse power of

work. See article on this subject on

page 244 of the June issue of Railway
AND Locomotive Engineering.

PUMP governor defect.

(103) J. F. W., Cincinnati, O.. writes:

\\'h3t defect would cause the follow-

ing trouble: Take a high-speed brake,

no lbs. train line and 130 lbs. main reser-

voir pressure, governor stops pump at

130 lbs., but by throwing your brake

valve handle to full release the governor
does not stop the pump until your train

line and main reservoir equalize at 140

lbs.? A.—Assuming that your high

speed equipment has the low pressure

governor top piped to the reversing

cock of the double feed valve, so that

when the latter is turned to cut out

the low pressure feed valve it also cuts

out the low pressure governor top, the

following could cause the action you de-

scribe : The low pressure feed valve is

probably adjusted for no lbs., the low
pressure governor top for 130 lbs., and
the high pressure governor top for 140
lbs. The low pressure feed valve and
governor top are cut in, and they op-
erate, with the brake valve handle in

running position, to control the main
reservoir and the brake pipe pressure

at 130 and no lbs., respectively, as you
state. Moving the handle of the brake
valve to release position cuts out, prac-

tically, the low pressure feed valve and
governor top; then the pump can run

until the main reservoir has 140 lbs. pres-

sure.

westinghouse and n. y. in emergency.

(104) W. H. F., West Albany, N. Y.,

writes

:

If a freight train, say, of from 45 to 60
cars, was equipped with New York
triple valves and was running at the rate

of 20 miles per hour when an emergency
application was made, how much farther

would it run than if it had all Westing-

house brakes? A.—The difference in the

distances, if the train was loaded and the

track level, would be about 50 ft. in fa-

vor of the Westinghouse brakes. If it

should happen that a service application

had just been started before the emerg-

ency was wanted, then the differences

given above in favor of the Westinghouse
brake would be about no ft. These dif-

ferences in the stopping power of both

brakes were determined by actual test.

At higher speeds, or on down grades the

difference in favor of Westinghouse
brakes would still be greater.

hot crank pin.

(los) C. L., New York, writes:

I have frequent trouble with crank
pins heating even when the brasses are

perfectly loose and well fitting. What
is the cause of the heating? A.—The
brasses could not very well be loose,

and well fitting at the same time. When
too loose they are readily sprung or dis-

torted which would cause heating. Oth-
er causes are when crank pins are not
large enough, or the lubrication is of

poor quality, or by foreign matter get-

ting into the bearing. The material has
also much to do with the tendency to

heating.

CRANK PIN AND PISTON.

(106) J. R. C, West Albany, N. Y.,

writes

:

How much faster does the crank pin
travel than the piston. A.—More than
one-half faster, or in the ratio of I

for the piston to 1.5708 for the crank pin.

This can readily be determined by ob-
serving that the piston makes a full

stroke both ways for one revolution of
the crank pin. One stroke of the pis-
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ton is equal to the diameter of the cir-

cle described by the crank pin, which,

multiplied by 3.1416, gives the circum-

ference of the circle.

EQUALIZATION IN DRIVER AND TENDER CYL-

INDERS.

(107) J. S. P., Jackson, Mich., writes:

The driver engine truck and tender

brake cylinders, as I understand the ET
equipment, get their air from the dis-

tributing valve, and it seems to me, on

account of the brake cylinders being so

far from this valve, that the full cylin-

der pressure in emergency applications

would be considerably slower than with

the triple and auxiliary reservoir. How
about this? A.—When the plain triples

and auxiliaries are used the maximum
equalization obtained in the brake cyl-

inders is about 50 lbs., assuming brake

pipe pressure used is 70 lbs. ; and it is

true, this is obtained quickly.

With the ET equipment the maxi-

mum cylinder pressure obtained in emer-

gencies is about 60 lbs., and the pressure,

up to 50 lbs., is had just about as quick-

ly with the E T brake as with the other,

notwithstanding the cylinders are lo-

cated farther from the source of supply.

When the application valve opens, the

main reservoir supplies the air to the

brake cylinders at a constant driving

pressure of 90 lbs., which makes the

pressure mount up rapidly even though

the brake cylinders are located some

distance from the distributing valve.

LINK S.\DDLE STUD.

(108) H. W., Scranton. Pa., writes:

What is the reason that the stud on

which the link hanger is attached is not on

the center of the link, and what method

is used in obtaining its correct position?

A.—The position is generally found by

laying out the complete valve gear in its

various positions upon the drawing

board. The position can more quickly

be found by experimenting with an ad-

justable valve model. In repair work

the best method is to hold the link sad-

dle by clamps and by marking the posi-

tions of the valve at various points the

correct position can be reached. The

necessity for removing the link saddle

stud some distance from the center of

the link is caused by the angularity of

the main rods, which makes the piston

travel unevenly, and also by the angular-

ity of the eccentric rods, which makes

them move the ends of the link un-

evenly, and in the case of the link mo-

tion the alteration of the point of sus-

pension gives a satisfactory compromise

result.

NEW YORK, NO. 5, PUMP BROKEN STEAM

VALVES.

(109) F. C. C, East Buffalo, N. Y.,

writes

:

On nearly every New York, No. 5,

pump that I have handled, I find the

steam valve on the high pressure side

broken. Can you give us a reason for

this? A.—It is probably due to the hard

service which the valve has to stand.

When this pump is run with 200 lbs.

steam pressure the pistons impose some

very heavy strains on the reversing valve

rods, and on the steam valves, especially

on the high pressure side. When the

pump is working vigorously against a

main reservoir pressure of 100 or more

pounds, the failure of a final discharge

valve to seat permits main reservoir air

to follow the air piston, and this prac-

tically adds this pressure to the steam

pressure that is driving the piston.

V\ hen the piston driven with the com-

bined steam and air engages the revers-

ing rod and steam valve, it delivers a

very heavy blow, and this repeated at

each stroke, causes the reversing rods

and steam valves to break.

(no) J. R. C, Meadville, Pa., writes:

We are experiencing a lot of trouble

from failures of the New York, No. S.

duplex pump; the reversing rod seems

t.j give out. Can you give us any rea-

son why there should be such frequent

breakage of this particular part of the

pump? A.—In the No. S duplex pump

there is a flat slide valve for admitting

steam to and exhausting it from the

cylinders.

Where steam pressure used is 200 lbs.,

or greater, the load on the valve is

very heavy, and when the tappet plate

engages the reversing valve rod it pulls

it almost instantaneously, and this acts

as a severe blow to the rod, which, no

doubt, causes it to fail after a short

period of service.

that catch victims are largely publish-

ed in religious papers. Another pe-

culiarity is that a large percentage of

the quack scoundrels are conspicuous

for their religious pretentions, some of

them being preachers, while others fig-

ure as pious benevolent philanthro-

pists.

Many poor creatures who have be-

come addicted to the alcohol habit and

have lost the power of withstanding

temptations turn to the drink-cure

quacks or institutions in hopes of find-

ing help. The most they receive is

treatment that turns them upon the

opium instead of the alcohol habit.

Mark Twain sent a coachman in whom
he was interested to the Oppenheimer
treatment, and he was declared cured,

but continued to get drunk when op-

portunity offered. From this experi-

ence Mark Twain denounced the insti-

tution as a fraud. On the same case

Mr. Adams writes: "Therefore, the

treatment is based upon misrepresenta-

tion and fraud, and the whole concern

is an example of high-class, skilfully

devised and conducted quackery. The
so-called drug cures, such, for in-

stance, as The Richie Painless Cure, St.

Paul Association Cure, Tri-Elixiria

Harris Institute Cure, Drug Crave

Crusade, to name only a few, all con-

tain morphine, and by administering

morphine they pretend to cure the

morphine habit." The fact of the mat-

ter is that the poor sufferers who pay

for cures are left in worse condition

than ever.

Fraudulent Dipsomania Cures.

For some reason or other certain

fraudulent concerns that pretend to

cure the alcohol habit find a large num-

ber of their victims among railroad

men. When persons come to love in-

toxicating beverages not wisely but too

well and have lost the will power of

resistance they become easy victims

of the quacks who pretend to cure the

disease of alcoholism. Why railroad

men sho.uld be conspicuous victims of

the quack doctors is not easily under-

stood unless it be that the rules against

drinking are enforced more rigidly in

railroad service than in any other.

A crusade against patent medicine

quacks and vampires who are ready

and willing to poison people under

pretense of curing diseases and evil

propensities that they never influence

in the least, has been vigorously push-

ed by Samuel Hopkins Adams in Col-

lier's Weekly. The articles ought to be

read by every person likely to waste

money on pretentious characters. A
curious thing about the pretended cure

villainies is that the advertisements

Gives Way to Railroad.

An interesting historical memorial

will soon disappear as a result of doub-

ling the tracks of the railway from

Ulm to Sigmaringen. It is the clifif

called Napoleon's rock, on which Na-

poleon I stood while the troops of Gen-

eral Baron Mack marched past after

the surrender of Ulm on October 20,

1805. The exact spot occupied by the

Emperor is marked by a pillar bearing

the date of this notable event, which

began so brilliantly the campaign of

Austerlitz. This historic scene of the

Ulm garrison's march past is repro-

duced with great exactness in a picture

in the Gallery of Battles in the palace

of Versailles. The Napoleon Rock is

situated on the slope of the Kleinle-

berg. The track that is to be doubled

runs at its base. The engineers had

planned to turn the whole line to the

north in order to save the historical

memorial, but high authorities thought

it better to suppress the obstacle than

to get around it. Perhaps other consid-

erations had weight which they might

not care to admit. But history cannot

be obliterated.—New York Tribune.
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Air Brake Department

Position of H5 Brake Valve Handle

While Backing Passenger Trains.

At the recent convention of the Trav-

eling Engineers' Association, the abo.ve

question was propounded by Mr. Le-

roy Carlton, of the Chicago & North-

western Railroad. Considerable discus-

sion followed, which disclosed the fact

that there was quite a difference of

opinion among the members present as

to whether the handle should be carried

in running or in driver brake holding

position while a passenger train is

being backed and the brakes are being

operated with a back-up hose and valve.

Our readers will no doubt remember
that in the past, this question has been

discussed quite thoroughly by air brake

men, and the result of all the discus-

sion has shown that the majority fa-

vored the running position. Local con-

ditions seemed to warrant some in car-

rying the handle in lap position; but

this postion was never much favored

for the reason that it closed off the

supply of air from the brake pipe, which
prevented the operator of the back-up

valve from releasing the brakes when he

desired without the co-operation of the

engineer. Others have advocated car-

rying the handle in running position,

with the added instruction that the en-

gineer move the handle to lap when he

felt the brakes applying, but this meth-

od had the objection of dividing the

responsibility, for properly operating

the brake, between the engineer and the

operator of the back-up valve.

The running position seems to us to

be the proper one in which to. carry the

handle of the H5 brake valve when a

train is backing and the brakes are

being operated from the rear, for the

same reasons that have been urged

in the past for the G6 valve, namely,

that the main reservoir is always

in communication with the brake

pipe, providing for a continuous sup-

ply of air at feed valve pressure, to

the latter, and that the responsibility

for the manipulation of the brake is not

divided, but rests entirely with the man-
ipulator at the rear.

With the H5 brake valve, however,

there is a choice between running and
holding position to carry the handle in

while backing, which seems vk^orthy of

some consideration. If carried in run-

ning position the locomotive brakes will

not remain applied in service but -will

gradually release; if carried in holding

position the locomotive brakes will ap-

CONDUCTED BY J. P. KELLY

ply and will remain applied until tlic en-

gineer releases them. The running posi-

tion has the objection of not holding

the brakes on the locomotive after they

are once applied; the driver brake hold-

ing position has the objection of requir-

ing the co-operation of the engineer

to the extent of releasing the locomo-

tive brakes.

The Wcstinghousc Air Brake Co.

recommend the running position for the

Hs brake valve Iiandlc. since the objcc

die, when backing, close to the driver

brake holding position, and thus pre-

vent the locomotive brakes from releas-

ing in service while the back-up valve

is being used, and at the same time

permit them to release along with the

train brakes when the back-up valve is

closed.

The Self-Locking Angle Cock.

No new device in air brake equip-

ment has met with so pleasant a re-

C.\R BR.\KE EOUIP.ME.VT. SO. P.\C. RV. INSTRUCTION ROOM. LOS ANGELES. C.\L.

tion cited is of little weight, and this ctption from the railroads as the self-

recommendation will, we think, be found locking angle cock, recently brought out

perfectly satisfactory, since it gives the by the Westinghouse Air Brake Co.

tail man complete control of the train This angle cock eflfectually eliminates

both in service and in emergency appli-

cations, without, in any way, dividing

the responsibility.

It is our opinion that many engi-

neers will, as they grow familiar with

the E T equipment, place the H5 han-

the possibility of the accidental closing

of the brake pipe, either from flying or

swinging objects striking the handle,

or from trainmen carelessly stepping on

it when going from one car to the

other. Although accidents that may
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justly be charged to the "closed angle

cock" have been very rare, it is, never-

theless, a fact that the angle cock has oc-

casionally closed without the knowledge

of the train crew, while the train was
in motion to be discovered only after

the accident, when looking up the cause.

Because of the remote possibility of

the present plain angle cock accidentally

closing, it has often been charged with

the responsibility for accidents, where

the brakes failed to stop the train, when
the real cause was failure to apply them

in time to prevent the trouble.

The self-locking angle cock cannot be

charged with accidental closing, and

since the locking improvement is all con-

tained in the handle, which can readily

be applied to the angle cocks now in ser-

vice, many railroads are adopting it as

standard and are applying it to the cars

now in service. All new brake equip-

ments have the self-locking angle cock

included in the schedule^ so that it is

very much in evidence on the new cars

now being turned out of the car works.

and on the old ones at present in service

that are having brakes applied to them.

are open, and that they deHvcr the sand

fairly to the top of the rail on both sides.

When needed to make a stop, get the

sand under the wliole train before com-
mencing to pinch them down very hard.

It any of the wheels should commence
to slide before sand is dropping, then

to begin to sand the rails in the liope of

Tunnels Under the Hudson River.

Last month both "tubes" of the Penn-
sylvania Railroad tunnel under the Hud-
son river between New York and Wee-
hawken were officially opened. That
simply means that there is now sub-

aqueous communication from each side

of the river, but trains cannot be run

Slippery Rails.

At this season of the year in the early

morning hours, the rails are generally

covered with frost, and its presence is

always accompanied with difficulties in

hauling trains, on account of the slip-

ping of the driving wheels and when stop-

ping them with the brakes, on account

of the isliding of the wheels, to the ex-

tent of scrinuslv flattening them. To

EXCAVATIONS IN NEW YORK CITY FOR PENNSYLVANIA TUNNEL

getting them to revolve would only make

a bad matter worse.

On long freight trains, say, from fifty

to one hundred cars, if the sand is start-

ed well in advance of the initial reduc-

SECTIONAL APPARATUS. SO. PAC. RY. INSTRUCTION ROOM. LOS ANGELES. CAL.

lessen these difficulties sand is used; but

unless it is properly applied to the rail,

especially when making service stops,

more harm than good is bound to result.

It behooves the engineer, therefore, to

see that his sanding apparatus is in per-

fect working order, that he has a liberal

supply of grit in the sand box before

leaving the terminal, that the sand pipes

tion. it will get under the wheels about

as fast as the brakes will apply, and

there will be no danger of sliding the

wheels. Sand running under a sliding

wheel will cut down the tread very fast,

the amount for any given distance of

sliding, of course, depending on the

weight it is carrying and on the hard-

ness of the metal in it.

through fur many months yet. as a lining

of cement 18 ins. or 2 ft. deep has to be

put on and piles have to be driven down
under the tunnel down to solid rock.

The piling will sustain the heavily lined

tubes and carry the weight of the trains

which pass through. After this work
lias been done the interior will be fin-

i.shed and the permanent tracks laid.

The New York end of the tunnel

comes up at Thirty-third street and

Eleventh avenue, and the New Jersey

end will join the extension which is being

driven through that low-lying mass of

rock known as Bergen Hill. Each tube

is about 6,600 ft. long and each will con-

tain one track, on which electric locomo-

tives will haul ordinary railroad trains.

Work in each tube was carried on si-

multaneously from both ends. Tunnel

shields, similar in principle to that re-

ferred to in our June issue, page 244,

were driven in from both ends. The
meeting of the workers in the north tube

occurred four weeks earlier than that

in the south tube. The shields met in

the north tube about 300 ft. beyond the

half way point nearer New Jersey, while

the shields in the south tube came to-

gether about 200 ft. past the center,

nearer to Manhattan.

As a triumph of engineering skill, the

driving of the Pennsylvania tubes has

been unique. Some days before the

opening of the tunnels very careful meas-

urements were taken to ascertain the
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alignment. When the shields actually

came together in the north tube the de-

viation in direction was found to be only

one-sixteenth of an inch, while in the

case of the south tube the shields met
exactly, with no observable deviation in

the lines joining their centers.

The work was done by the O'Rourke
Engineering Construction Company, of

which Mr. John F. O'Rourke is presi-

dent. Work was begun in June, 1905, on

the north tube, and a month later the

south tube was begun. When completed

the tubes will have an interior diameter

of about 18 ft.; as it is now, the tubes

without the concrete lining are about 22

ft. in diameter, and this is the size of the

excavation which has to be made by the

contractors. The tunnels will in fact be

like tubular bridges of circular form car-

ried on piles and buried in the soft

mud and sand below the river bed. In

order to carry out the work in such ma-

terial an air pressure of about 35 lbs.

to the square inch had to be maintained,

that is. the men who worked in the tubes

Culm Burner for the D. & H.

The Anientau Locomotive Company
have recently built at their Schenectady

works six consolidation locomotives for

the Delaware & Hudson, which in weight

and tractive power greatly exceed any

engines of this type in service on that

road. They have a total weight in work-

ing order of 246,500 lbs. They are, with

one exception, the heaviest of the 2-8-0

type ever built by the American Loco-

motive Company. The engines were de-

signed for slow freight and pushing ser-

vice and have gone into operation on the

Ilonesdale branch of the Pennsylvania

division between Carbondale and Racket

Brook. Until the present time, the

heaviest consolidations in service on this

division were the Class E-3-A, weighing

200,000 lbs., and the advent of these new
engines, known on the road as Class

E-S, will greatly benefit traffic condi-

tions.

The engine, of which our illustration

is a good example, is simple, with cylin-

ders 23x30 ins., driving wheels 57 ins. in

cross-tie and reversing shaft bearing

which greatly stiffens the frames. The
gear as applied to these particular en-

gines is very simple.

These engines have not been in ser-

vice long enough to permit of any sat-

isfactory comparison between them and

the other 2-8-0 operating on the same
division; but, judging from the design,

the engine should be a most satisfactory

one for the service for which it was

intended.

All the wheels are flanged and the

spring gear for the two leading pairs of

drivers is overhung. In the matter of

weight equalization, the pony truck and

the two pair of leading drivers are

equalized together and the two pair of

rear drivers are equalized together.

The boiler is a straight top one with

a Wootten fire box and has a total heat-

ing surface of 4,045.5 sq. ft., of which

252 sq. ft. is in the fire box, 77 in the

tube arches and 3,716 in the boiler tubes.

The grate area is goH sq. ft. The ratio

of grate area to heating surface is as 1

CULM BURNER
J. H. Manning, Superintendent of Motive Power

2-8-0 FOR THE DELAWARE AND HUDSON
American Locomotive Company, Builders

were under a pressure of more than two

atmospheres, and according to the state-

ment of Mr. C. M. Jacobs, chief engineer

of the Pennsylvania, no lives had been

lost in the work of driving the tunnels.

As an engineering feat the whole under-

taking has been carried out with master-

ly skill, and all concerned are to be con-

gratulated on the great success which has

attended their labors.

The air brake was invented by West-

inghouse, 1874; the torpedo by Bushnell,

1777; watch, by Peter Hele, 1477; ther-

mometer, by Drebbel, 1609: telescope, by

Lippersheim, 1608 ; printing, by Gans-

fieisch. 1438; cotton gin. by Eli Whitney,

1793; microscope, by Jansen, 1590; lith-

ography, by Senefelder, 1798; lightning

rods, by Franklin. 1752; gunpowder, by

Schwartz, 1320; balloon, by Montgolfler,

1783; barometer, by Torricelli, 1643.

diameter. The tractive power of the ma-
chine is 49,690 lbs., which gives a factor

of adhesion of 4.38, and while there is

a 23 per cent, increase of weight over

the E-3-A engines which have been on

the road for some time, there is 26 per

cent, increase in the tractive power. The

engine is equipped with piston valves.

.\ feature in the design is the applica-

tion of the Walschaerts valve gear. It

has come to be very generally conceded

that the use of this gear, particularly on

engines of great weight, such as the ones

of which we write, increases the efficiency

of the engine and reduces the cost of

maintenance. Placed outside of the

frames, this valve gear is accessible for

lubrication, inspection and repairs, and

this fact tend? to reduce roundhouse

work in this particular. It has been pos-

sible with the Walschaerts gear on these

engines to put in a heavy combination

is to 40.6. The boiler has a diameter of

83^4 ins. at the smoke box end and is

made in two courses. The steam and wa-

ter space above the crown sheet is on

the average 22j4 ins. The roof sheet

is horizontal but the crown sheet

slopes slightly down at the back. The

fire box sheets are flanged at the fire

hole door with a considerable bulge or

easy curs'e, which is intended to allow

for expansion and contraction.

The weight carried on the drivers is

217.500 lbs. This gives aratio of weight

on drivers to total weight of 88 per cent

The ratio of tractive power to heating

surface is 12.3 per cent., and that of

total weight to heating surface is 61

per cent. The driving wheel base is

17 ft., the total wheel base of the en-

gine is 25 ft. II ins., and that of the

engine and tender is 57 ft. 7I4 >ns.

The tender frame is made of 15 in.
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channels and plates. The tank has a wa-

ter bottom and contains 7,800 U. S. gal-

lons, and carries 14 tons of coal. Some
of the principal dimensions are as fol-

lows:

Weight—In working order, engine and tender,

398,900 lbs.

Driving Journals, 10x12 ins.; engine truck jour-

nals, diameter, 6^4 ins.; length, 12 ins.; ten-

der, sYixio ins.

Boiler—Working pressure, 210 lbs.; fuel, fine an-

thracite coal.

Fire Box—Type, Wootten; length, I26J^ ins.

width, 114 ins.; thickness of crown, ^ in.

tube, 9/16 in.; sides, H in.; back, H in.; all

water spaces, 4 ins.

Crown Staying—Radial.

Tubes— Material, iron, 493; diameter, 2 ins.;

length, 14 ft. 6 ins.; gauge. No. 11, B. W. G.

Grate—Style, rocking, with water tubes; piston

packing; Hunt SpiUer gun iron rings.

Valves—Type, piston; travel, 55^ ins.; steam
lap, I in.; exhaust lap, line and line inside;

setting. 3/16 in.; lead, constant.

out, I doubt it the layman could sug-

gest a good remedy.

I am inclined to agree with the "high

official" referred to in his statement that

"trains do run by caution or green sig-

nals every day at sixty miles an hour."

This is not necessarily a dangerous pro-

ceeding. On a great many roads when
passing the distant or caution signal the

conditions are such that the engineer

can plainly see the next block signal

and proceed accordingly. The rule on
this point states, "proceed with caution

to the home signal." Then there is one

rule which used to be printed in large

type in the standard code : "In all cases

of doubt or uncertainty, the safe course

must be taken and no risks run."

There we are, as plain as A B C, but,

of course, it is not always obeyed. An-

LINE CLEAR FUR THE .THROUGH EXPRESS

Wheels—Engine truck, diameter, 30 ins.; kind,

Paige cast iron spoke; tender truck, diameter,

33 ins.

Respecting Signals.

The following letter appeared in the

New York Sun of October 6 and was

no doubt written in answer to a let-

ter sent to the Sun by Mr. Angus Sin-

clair, Editor of Railway and Locomo-

tive Engineering. The original letter

appears on page 502 of this issue. Its

perusal may be interesting to our read-

ers, and it is printed as it appeared.

Here is a rejoinder with some of our

own observations appended:

To the Editor of the Sun—Sir: I do

not see how Angus Sinclair or any other

layman is capable of knowing where the

responsibility in a railroad accident be-

longs. The results of the investigations

conducted by the road are not made pub-

lic, with good reason, perhaps. Even if

the findings of the "court" were given

other rule that is interesting just at this

time is

:

"When a train is stopped or delayed,

iinder circumstances in which it may be

overtaken by another train, the flagman

must go back immediately with stop sig-

nals a sufficient distance to insure full

protection."

There is a rule for you! Its efficiency

depends upon the flagman's judgment as

to how far back he must go. They won't

go back, and you can't get them to un-

less there are officials on board. They

don't like to get left out in the woods.

On roads where block signals are used

it is the usual custom for the flagman

to stand within ten feet of the rear of

his train, for he knows the block should

protect his train.

Just as long as there are trains run

there will be accidents.

X. RArLKOADER.
New York, Oct. S-

The point which X. Railroader desires

to make, viz., that there may be times

when it is all right to run past a caution

signal, at the rate of 60 miles an hour,

is, in our opinion, entirely wrong, for

the simple reason that it violates a prin-

-ciple. The caution signal speaks with

the same clearness that the stop signal

does, and the caution signal says by its

position or color what is equivalent to

the words addressed to the engineer of

an on-coming train: "The home signal

at the block next ahead is against you,

prepare to stop now." The violation of

the whole meaning and intention of the

caution signal, when deliberately passed

?t high speeds, is a serious matter, en-

tirely apart from whether the result be

disastrous or not, because it allows men
to become careless, and in time to think

tliat their judgment is superior to the

indication given. It is not a long step

from habitually disregarding a caution

signal to the looking with contempt on

the stop signal itself.

The plain duty of every railroad of-

ficial is to sharply discipline the man
who disregards a signal without refer-

ence to whether or not an accident fol-

lows the disregard. The safety of travel

on American railroads imperatively de-

mands that there be no blowing hot

and cold about the block system. Abso-

lute obedience, enforced every time and

all the time, year in and year out, is

the only possible way to bring our

transportation system up to that high

level of safety where it undoubtedly

should be. We want to see American
railway travel not only the cheapest but

the safest in the world, and to attain the

measure of safety which we all desire,

there is only one rule of conduct on the

road: implicit obedience to every signal

indication.

We have from time to time called at-

untion to the introduction of acetylene

for general illumination, searchlights,

cooking and other purposes. The Com-
mercial Acetylene Company, of New
York, are not only throwing light upon

the dark places of the earth, but they

are doing it with a degree of energy

that is only equaled by the brilliance of

the light. The favor with which the

lighting of railway cars has been received

has been more than duplicated by the re-

cent introduction of the acetylene light

into many typical first-class yachts and

other sea-going vessels. The company's

safety storage system, the absence of

odor, the steady brilliance of the light, in

all weathers, renders the use of acetylene

a delightful change from uncertainty to

what Mr. O. F. Ostby, the company's

representative, calls the "light that never

fails." The company have just issued

a new catalogue, finely illustrated, and

those interested in this illuminant as ap-

plied to water craft, should send for a

copy to the company's office at 80

Broadway, New York.
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Walschaerts Valve Gear.

The first meeting of the New York
Railroad Club for the season 1906-7 was

held at Carnegie Hall last month and

was largely attended. The feature of the

evening was the presentation of a paper

on the above subject by Mr. James
Kennedy, Associate Editor of Railway
AND Locomotive Engineering. Mr. Ken-

nedy contrasted the Stephenson and

Walschaerts valve gearing and claimed

many advantages for the latter as ap-

plied to the largest class of locomotives.

Regarding the Walschaerts valve gear

Mr. Kennedy stated that the absolute

perfection of mechanism, as in the per-

fection of art, eludes and ever will elude

the seeker after the ideal. The con-

trivance is not altogether perfect in its

movement as no motion ever can be that

depends on rotary motion being changed

into lineal motion by the use of connect-

ing rods. However limited the path of

the crank may be, a certain brief space

is lost in the first half of the stroke to

rod is engaged by an intervening union

bar which is attached to the crosshead,

and the corelation of the short distance

between the union bar and the bar driven

by the eccentric rod and radial link, and

the lower end of the union bar, becomes

the determining factor in moving the

valve away from the central position to

the point desired.

This is not all. The action of the in-

tervening union bar is such that at the

opening of the valve the motion is ac-

celerated, and a rapid opening at the

end of the stroke of the piston becomes

a peculiarity of the valve's motion, in

addition to which the opening becomes
?. fixed quantity unchanged by the va-

riations of valve travel. Adding to this

the fact that the intervening radial link

oscillates in a much smaller arc than is

the case with the Stephenson valve gear,

it can readily be seen that the regularity

01 the movement is at all times under

perfect control and the path of the valve

can be defined witli a degree of exact-

Indirectly, other benefits followed the

introduction of the Walschaerts valve

gear. The absence of the link motion

very much facilitates attention to the

driving boxes, and, for the same reason,

it has been practicable to introduce

strong bracing between the frames in

order to lessen what has been one of their

greatest sources of expense in locomo-

tive maintenance, namely, frame break-

age.

In conclusion, Mr. Gibbs claimed that

a gear which is square and remains so

is to be preferred to one in which va-

rious sources of lost motion combine to

render the actual distribution very dif-

ferent from that figured on the drawing

board. The effect ot the constant lead

is not noticeable in the performance.

In other words, the advantages of the

Walschaerts gear, as they are at pres-

ent, are purely mechanical. The break-

ages have been very few and were read-

ily remedied; and if the future history

confirm<! the earlier showing, the belief is

WALSCHAERTS VALVE GEAR APPLIED TO A 2-8-0

which its equivalent is added in the sec-

ond half. In a reversing engine this

variable motion will always be a factor

of disturbance in all calculations, but it

can be justly said that in the Walschaerts

valve gear the difficulty can be rendered

of as little effect as can be looked for in

any mechanical movement of mere hu-

nian invention.

The perfect adjustment of the eccen-

tric crank at right angles to the main

crank to which it is attached is the pri-

mal necessity in the construction of the

gearing. It can readily be seen that a

connecting rod attached to a crank so

fixed would convey a motion to the or-

dinary sliding valve which, if correct in

point of length, would place the valve in

the center of the valve seat when the

piston would be at the end of the stroke.

With the lap and lead necessary for the

economic use of steam, it is a simple

question of how far the valve should be

removed to reach the desired point. The

moving of the valve to this point is the

distinct and crowning feature of Wal-

schaerts' masterly invention. The valve

ncss that leaves little or nothing to be

desired.

Mr. A. W. Gibbs, General Superin-

tendent Motive Power of the Pennsyl-

vania, led the discussion in an able and

lucid statement of the experiences of

the Pennsylvania Company in the use

of the Walschaerts gearing, but stated

the reason for becoming dissatisfied with

the Stephenson link motion was purely

mechanical ; and had they continued to

stick to the older types ot locomotives,

their attention would probably not have

been called to the necessity for a change.

Mr. Gibbs described their early expe-

riences with the new gearing and so fa-

vorably had it been received that at the

present time there were 352 locomotives

equipped on the lines East of Pitts-

burgh, and on the lines West 5s more,

and contrary to all expectations, no pro-

test whatever came from those using the

engines when the locomotives with the

Walschaerts gearing was introduced, the

road people, without exception placing

high value on the accessibility of the

that from the transportation side the lo-

comotives with the Walschaerts gear will

be very popular, owing to absence of

breakdowns on the road.

Mr. C. J. Mellin. Consulting Engineer

of the American Locomotive Company,

followed, and claimed that the Wal-

schaerts valve gear retained its original

condition practically from one shopping

to another, making on the average a

better utilization of the steam, whereby

a slight economy is obtained. The ad-

vantage of being removed from the in-

side of the frames cannot be overesti-

mated, as the frames can thereby be so

firmly bolted together that a great sav-

ing in maintenance and longer mileage

can be obtained by an engine provided

with this gear.

Mr. Mellin then proceeded to show a

series of graphic illustrations with the

aid of lantern slides, exhibiting the

methods by which the principal dimen-

sions of the gear can be determined.

Mr. Angus Sinclair followed in an able

anaU-tical criticism of the Walschaerts
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valve gear, and while admitting its many
advantages he claimed that an excellent

feature of the Stephenson valve gear had

been acknowledged alter long abuse to

the change of the lead as the link was

hooked up. That gave quicker admis-

sion and release than when the lead was

constant. The consequence was that for

slow, heavy work you had an engine

with little lead, and for fast running you

had one with a great deal of lead. With

this Walschacrls you must have a con-

stant running lead. You must have a

great deal of lead, and when you have a

fixed motion it is too much for slow,

heavy work, and not enough for high

speed. The consequence is that it must

be acknowledged that the Walschaerts

motion is not adapted for an engine

which has to pull very hard and slowly

we should have no load; that is, no posi-

tive lead, and a small amount of nega-

tive lead is a decided advantage in all

cases. If a constant lead is so great an

advantage, I am surprised that the build-

ers and maintainors of locomotives hav-

ing the Stephenson valve gear did not

adopt it years ago, because the Stephen-

son gear can, in most cases, be set with

a constant lead.

Mr. F. F. Gaines, Mechanical Engi-

neer of the Philadelphia & Reading, also

spoke favorably of the Stephenson gear-

ing and expressed himself as believing

that much of the troubles alluded to

v/ere due to improperly balanced valves,

long hooked eccentric blades, and other

mechanical defects of that nature, and

not due to the valve motion itself, but

the debate and added a short biograph-

ical sketch of the life and work of M.
Egide Walschaerts, which was warmly
appreciated by the members.

Observations on Flexible Staybolts.

BY B. E. D. ST.1VFFORD.

The temperatures of furnace heat in

locomotive fire boxes are so variable and

so intense that great stress is produced

in the fire sheets in the process of dis-

tension, and this stress has to be borne

by both sheet and staybolt. The usual

method of staying, in affording the great-

est or the least resistance to the force of

expansion, is conceded to be directly ac-

countable for the breaking of the ordi-

nary water space stay.

The fire sheet being thin, compensates

PLAN OF THREE CYLINDER COMPOUND LOCOMOTIVE ON THE

at one time and very fast at another

while doing daily service.

Mr. J. White, Mechanical Engineer

of the New York Central lines, stated

that the author of the paper was in er-

ror in attempting to stamp all of the

expectations with the mark of fulfilment.

Some of the expectations had not been

realized. The only positive thing was
that it was outside the frames. Sufficient

data liad not yet been obtained to show
its superiority over other systems of

valve gearing.

Mr. C. E. Quereau, Superintendent of

Electric Equipment of the New York
Central, also spoke in favor of the

Stephenson gearing. It had served well

for many years, he said, and Mr. Sin-

clair put it very nicely when he said, in

eflfect, that it is impossible to have one

constant lead that will give the best

steam distribution under varied condi-

tions of service. In full gear I believe

the way it was designed and the way it

was carried out.

Mr. Gibbs cleverly rejoined that so

far as the Pennsylvania Company had

gone, the difficulties anticipated with the

Walschaerts gear by Messrs. Sinclair,

Whyte and Quereau had not material-

ized. Any injurious effect of the lead in

full gear on these locomotives, as antic-

ipated by Mr. Quereau, should have de-

veloped by this time in the freight loco-

motives, which form the great majority

of the locomotives equipped with this

motion. These locomotives naturally do

a great deal of their work in very heavy

dragging service, and so far nothing has

been heard from the service to indicate

that these locomotives are in any way
deficient in tractive power when work-

ing slowly, and they also very nicely han-

dle fast freight trains.

Mr. Kennedy very happily concluded

to a great extent in resisting the force

of expansion by buckling and bending

between the rigid stays, otherwise great-

er and more serious results would be

produced; yet, while the material in-

volved may, in a sense, safeguard, to a

certain extent, the life of the fire box, it

does not follow that material can or ever

will, in the form of a rigid staybolt, pro-

vide for the expansion of the fire sheets

without finally breaking, or that a fire

sheet, when rigidly stayed, can constantly

buckle and bend without final rupture

and cracking.

Irrespective of what material a stay-

bolt may be made of, and regardless of

how careful the construction work may
have been done, the whole proposition

was one of extreme rigidity, with no pro-

vision to compensate for the expansion

of fire box.

The continual breaking of staybolts

and cracking of fire sheets points to but
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one conclusion, and the modifications re-

sorted to in an clTort to remedy this con-

dition, show that a locomotive fire box
is too rigid.

Flexible staybolts, properly distributed

over a sufficient area of fire box sheet,

to render plate expansion more in ac-

cord with what naturally takes place, re-

moves to a great extent the liability of

bending and buckling the fire sheet,

which is a serious condition, from the

fact that when the fire sheet is distorted

by bending and buckling, a separation

of the molecular structure is bound to

occur, exposing the internal section

of the material to disintegration, and

leaving it in a state inadequate to cope

with the forces due to expansion.

In determining the form of flexible

staybolt to use, careful consideration

knaiSk»'jt...

Means of ins|jection should be pro-

vided on all flexible staybolts, lor should

the occasion arise, the staybolt proper

can be tested for the purpose of detect-

ing breakage without damaging or in any

way impairing the future usefulness of

the complete bolt.

Proposed Railroad Museum.
Progress in the design of American

railway equipment has been rapid and

significant. This is especially true of

motive power equipment. A collection

of historic locomotives, disclosing some
of the steps which have led to present

day development, appeals not only to

the students of engineering, but to those

who have a scientific interest in the de-

velopment of material things as well.

The value of such a collection will in-

pecially those interested in railway sub-

jects, come from many different parts of

the world. It has long given special at-

tention to the teaching of various sub-

jects touching the interests of railways.

It has originated and for fifteen years
has operated a locomotive testing plant.

It has in different ways, and acting in co-

operation with various interests, assist-

ed in the development of information
concerning the performance of locomo-
tives and other railway equipment It

i: still engaged in this process. It has
been selected as the official laboratory

of the Master Car Builders' Association.

Purdue University receives its support

from an endowment and through the op-

eration of national and State laws. Its

annual income at this time is approxi-

mately a quarter of a million dollars.

GREAT CENTR.A.L R.\ILW.\Y OF ENGLAND. (See page S04 of this issue)

should be given to all the features re-

lating to the design and construction of

the complete bolt, so as to withstand

constant service without liability to rup-

ture, and capable of maintaining free

movement under all conditions of

incrustation. Particular attention should

be directed to the principle of de-

sign in its mechanical form, to in-

sure by its method and position when
applied, the ability to readily and effectu-

ally resist stresses both tensile and trans-

verse, and provide for the load due to

boiler pressure, and the forces due to

expansion.

A clear water space from sheet to

sheet is preferable, and all bolts that ob-

struct the circulation by the protruding

of sleeves or plugs, not only offers an

opportunity for the lodgment for de-

posits of lime, but generally leaves the

bolt shorter and less liable to perform

its functions properly.

crease as time goes on. Its establish-

ment cannot be left to the future; it

nmst in large measure be made and

cared for as the development proceeds.

.\s a nucleus for such a collection, there

are now two groups of historic locomo-

tives in the country, one of which is at

Purdue University. Neither are prop-

erly housed. The erection of a suitable

building would probably serve to unite

them, and its maintenance under proper

auspices would be a means to the gradu-

al uplifting of the collection.

Purdue LTniversity, at Lafayette, Ind.,

is not far from the present geographi-

cal center of .\merican railway systems.

It is within easy communication of all

parts of the country. It possesses ample

ground upon which to develop such an

enterprise. It has 1.500 students in en-

gineering courses, and is recognized as

one of the largest engineering insti-

tutions in the country. Its students, es-

which amount will increase as the ap-

praised value of the State of Indiana in-

creases. It is not dependent for its sup-

port upon the action of successive legis-

latures.

While the trustees of the University

cannot from their own resources erect

a museum building, they will undertake

to maintain, such a building if once es-

tablished, and to do all that they can

to improve and augment the collection

which it is designed to protect. As time

goes on, the significance of their part,

as compared with the part taken by the

donors of the building, must of neces-

sity increase.

The favorable action of one interest-

ed in the upbuilding of such a museum,
while complete and enduring in itself,

would be but the beginning of a process

which could not fail to have great sig-

nificance. As an illustration of this, at-

tention mav be called to the fact that
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thirty years ago John Purdue gave $150,-

000 that an institution which the Legis-

lature was then about to establish, might

bear his name. No one at that time

regarded the incident as especially sig-

nificant, but in three decades the insti-

tution thus named has so developed that

its property interests are now valued at

several millions, and its annual income
is now double the entire Purdue dona-

tion.

A museum once established, could not

fail to undergo similar development.

The trustees of the University will en-

deavor in every possible way to aug-

MAKING A FILL

ment the value of such instruction given

to students. Anything which may be

given will be maintained and gradually

developed. Viewing the matter wholly

as a business proposition, the oppor-

tunity is not without attraction, though
this is not the basis upon which the

appeal is made. The real basis of the

appeal is to be found in the service to

the engineers of the future, which would
be rendered by such a railroad museum.

Setting Flues in Locomotive Boilers.

I have tried many different ways of

setting flues in locomotive boilers, and
the best method I have found covering

all classes of engines, is as follows

:

First.—Carefully inspect back flue sheet

and see that all scale and sediment is re-

moved from the inside of both flue sheet

and flue holes—and that all flue holes are

perfectly round. Care should be taken to

have the sharp corners removed from
inside and outside of flue holes, leaving

a good fillet so that no damage can be
done to the flue from sharp corners.

Then insert copper ferrules in flue holes

and expand with a sectional expander,

leaving it flush with fire side of flue

sheet. Copper ferrules should be a neat

fit. I do not believe in stretching cop-

pers, but, if necessary, they should be

reannealed, as hammering copper hard-

ens it and reduces its expansion. It

should be left as soft as possible. Swedge
the flues to a neat fit, and remove all

scale from the end of the flues, then

apply the flues, leaving ?« of an inch

outside of sheet for bead, or i^ the

thickness of the flue. This would give

you on a No. 11 gauge flue A of an

inch, which, I think, is plenty for any

bead. After flues have all been clinched,

;nandrcl them out to copper, so as to

admit sectional expander, then drive ex-

pander once into each flue, fastening

them to the proper length for head.

After flues have been fastened in this

manner, turn them over with a ball-

face hammer or a suitable tool to fit

the inieumatic hammer. Then roll all

the flues, commencing at the two top

corners, next roll the center flues and

then roll the remaining bottom flues.

Then prosser them in the same order

as in rolling them, turning the sectional

expander twice in each flue. By so do-

ing, I think the expansion is distributed

all over the sheet. Finish flues by bead-

ing with the standard tool.

The reason for rolling the flues be-

fore tlie sectional expander is used, is

because the flues are rolled tightly back

against the flue sheet and the expander

only has to do its proper share of the

work, i. e., putting the shoulder on the

flue inside the flue sheet, and not work-

ing on the flue inside of the hole.

Rolling the flues after they are ex-

panded shoves the shoulder away from
the sheet and takes most of the shoul-

der out that the expander has made.

I find that heavy copper ferrules give

better results than light ones and would

recommend them to be not lighter than

40 lbs., because the heavier the copper,

the greater the expansion. I also rec-

ommend a long ferrule, which should

project through flue sheet at least 'A in.,

for the reason that heavy scale or sedi-

ment will not adhere to copper, and the

further we can keep mud and scale from
the flue sheet, the longer we can keep

flues from leaking. As soon as the wa-

ter spaces next to back flue sheet be-

come clogged with scale, your cooling

capacity is cut out and the flues begin

to leak.—G. G. Nicol, Foreman Boiler-

maker, C, R. I. & P. Railway, in Ryer-

son's Monthly.

Cast Iron for Cylinders.

The practice of purchasing pig iron

conditional on analysis is coming rapidly

into favor. It is especially noteworthy

that in the case of engine cylinders the

quality of the metal is of the greatest

consequence and in that particular case

analyses and test pieces of the metal

should be called for in order to ascer-

tain if the material is the best adapted

for the purpose. Locomotive cylinders

should possess the elements of hard-

ness and strength in a marked degree,

and yet be free from brittleness in or-

der to admit of being readily machined.

There is also need of care in cooling

the castings in moulding the cylinders.

It will be readily observed in reboring

cylinders that there are very often two
large spaces in the inner edge of the

cylinder where the metal is worn slight-

ly deeper than in the rest of the cylin-

der. These are adjoining the thickened

walls between the exhaust and inlet ports

and are softer, because, on account of

the increased thickness, these portions

were longer in cooling. The pernicious

system of removing castings from the

s?nd before being completely cooled has

the effect of hardening the thinner por-

tions of the metal and at the same in-

ducing stresses which may end in frac-

ture.

Sometimes a bushing inserted in the

cylinder will improve the wearing qual-

ities. Care must be taken to make prop-

er allowance for shrinkage, as excess of

pressure tends to brittleness. Cast steel

castings with cast iron bushings have

been found to be very reliable with an

evenness of wear not to be found in the

use of solid castings.

It may be added that the presence of

sulphur in an excessive degree is one of

the chief evils to be guarded against in

the selection of cast iron, while the

proper admixture of silicon is also of the

utmost importance. A committee of

mechanical engineers have recommend-
ed the following as the best ratios of

parts for metal to be used in locomo-

tive cylinders and valves

:

Per Cent.

Graphite carbon 2.75 to 3.25

Silicon 1.25 to 1.50

Phosphorus So to .80

Combined carbon So to .70

Manganese 30 to .60

Sulphur 06 to .10

WAR vs. PEACEFUL COMMERCE

Russian railways are broad gauge, so

the emperor has two special trains—the

one for all journeys within his own do-

minions, and the other for European ex-

peditions. This latter train is the one

that belonged to the late Emperor Na-

poleon. It consists of six saloons, all

furnished with the utmost luxury, and

there are several carriages for suites and

servants. Three of these saloons are

fitted up as drawing room, library and

dining room, and there is a kitchen car

attached.

Attempt the end, and never stand to

doubt;

Nothing's so hard but search will find

it out. —Herrick.
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Of Personal Interest
Mr. J. W. Sanford, master mecliaiiie

111' the Pennsylvania at Meadows, N. J.,

has been retired on a pension.

Mr. J. W. Hunter has been appuinlcd

division engineer of the Evansville &
Terrc I [ante R. R., at Evansville, Ind.

Mr. C. Montgomery has been ap-

l)o,inted assistant master mechanic of

the Pcrc Marquette Ry., at St. Thom-
as, Out.

Mr. John J. Bcrnet, who has been
assistant general superintendent on the

Big Fonr, vice Mr. H. A. Worcester,
promoted.

Mr. J. McManamy has been appointed

road foreman of locomotives on the Fere

Marquette, with headquarters at Grand
Rapids, Mich.

Mr. G. Thomas has been appointed
gang foreman of the Knoxville shops
of the Southern R}.. vice Mr. II. A.
Kibby, promoted.

Mr. William Carroll has been appointed

night foreman of .the New York Central

roundhouse, at East Buffalo, vice Mr. M.
Malican, promoted.

Mr. R. Breese, machine shop foreman
of the Pennsylvania Lines, at Fort

Wayne, succeeds Mr. Young" as assist-

ant master mechanic.

Mr. A. J. Ball has 'been appointed su-

perintendent of motive power of the De-

troit, Toledo & Ironton, with headquar-

ters at Jackson, Mich.

Mr. S. J. Ask has been appointed

assistant road foreman of engines on

the eastern division of the Lake Shore

& Michigan Southern.

Mt. W. L. Calvert has been appoint-

ed master mechanic of the Missouri

Pacific Ry., at McGehee, Ark., vice Mr.

R. G. Long, resigned.

Mr. A. B. Phillips has been appoint-

ed master mechanic of the Tonopah
& Goldfield Railroad, with headquar-

ters at Tonopah, Nev.

Mr. W. E. Farrell has been appointed

general foreman of roundhouse and shops

on the Big Four, at Columbus, Ohio, vice

Mr. H. K Malone, transferred.

Mr. H. A. Kibby has been appointed

assistant erecting shop foreman of the

Knoxville shops of the Southern Ry ,

vice Mr. H. Wilson, promoted.

Mr. L. Pfafflin has been appointed

master mechanic of the Indianapolis

Union, with office at Indianapolis, Ind.,

vice Mr. O. H. Jackson, deceased.

Mr, Frank Malone has been ap-

pointed general foreman of the Ore-
gon Short Line, at Pocatello, Idaho,

vice Mr. L. A. Richardson, resigned.

.\li. II Wilson lias been appointed

erecting shop foreman of the Southern

Railway shops, at Knoxville. Tenn ,

vice .Mr. T. II. Williams, promoted.

Mr. R. Griffith has been appointed

master mechanic of the Colorado Mid-

land Ry., with office at Colorado City.

Col., vice Mr. W. J. Schlacks, resigned.

Mr. M. Ilassett has been appointed

general engine dispatcher of the West-
ern division o.f the New York Cen-

tral & Hudson River, at Buffalo, N. Y.

Mr. Joseph Walker, of Paducah, lias

been appointed general foreman of the

mechanical department of the Nashville

& Evansville division of the Illinois Cen-

tral.

Mr. J. W. Rnffner has been appoint-

ed master mechanic of the St, Louis,

IroJi Mountain & Southern Ry., at Fer-

riday. La., vice Mr. J. B. Tennant, re-

signed.

Mr. M. H. Hovey has been appointed

signal engineer of the Yazoo & Mis-

sissippi Valley R. R., with office at

Chicago, 111., vice Mr. W. A. D. Short,

resigned.

Mr. Walter Johnson, assistant engine

house foreman, has been appointed ma-

chine shop foreman of the Pennsylvania

Lines at Fort Wayne, vice Mr. Breese,

promoted.

Mr, George H. Pickert has been ap-

pointed master mechanic of the Colo-

rado division of the Union Pacific Ry.,

at Pullman, Colo., vice Mr. G. Thomp-
son, resigned.

Mr. Milton Davis, assistant master

mechanic on the Pennsylvania, at .\I-

toona, has been appointed master me-

chanic, at Pittsburgh, vice Mr. W. El-

mer, transferred.

Mr. W. S. Hanley has been appoint-

eii assistant engineer of the Chicago

and Indiana divisions of the Chicago &
Eastern Illinois R, R., vice Mr. C. B.

Randell, resigned.

Mr. C. Banks, engineer of tests of

the Great Northern, has been appoint-

ed mechanical engineer of the Texas

& Pacific Ry., with headquarters at

Marshall, Tex.

Mr. C. W. Robinson has been ap-

pointed traveling engineer of that por-

tion o.f the Indianapolis Southern R.

R. Co., between Switz City. Ind.. and

Effingham, 111.

Mr. J. O. Van Winkle, formerly as-

sistant general manager of the Big

Four, has been appointed general man-

ager of the same road, with office at

Cincinnati. Ohio.

.Mr J. II. Drennan, of the Santa Fe's

car department, at Wichita, has been

appointed joint foreman of tin- Santa

I'"c- Frisco car department, vice .Mr. L.

H. Klein, promoted,

Mr. W, A. Whitney has been ap-

pointed superintendent of the Rio

Grande Junction Railway, with office

at Grand Junction, Col., vice Mr. W.
G. Clioate, resigned.

Mr. Wni. Elmer, formerly master

mechanic at Pittsburgh, on the Penn-

sylvania, has been transferred to Al-

toona, in the same capacity, vice Mr.

Thomas, promoted.

.Mr. E. B. Norris, general foreman of

the .Mtoona shops of the Pennsylvania,

has been appointed assistant master

mechanic at the same point, vice Mr.

M. Davis, transferred.

Mr. W. Donald, master mechanic of

the Rio Grande Western shops in Salt

Lake City, has been appointed to a

similar position in the Missouri Pacific

shops, at Little Rock, Ark.

Mr. S, C. Smith, formerly general fore-

man of the Big Four roundhouse and

shops, at Springfield, Ohio, has been

transferred to Delaware, Ohio, in a sim-

ilar capacity on the same road.

Mr. P. H. Willaford has been ap-

pointed assistant erecting shop fore-

man in the Kno.xville shops of the

Southern Ry., vice Mr. E. W. Sweet-

man, assigned to other duties.

Mr. Howard E. Evans, employed by

the Pennsylvania, at Altoona, as car

distributor, has been appointed assist-

ant roundhouse foreman of the Mo-
nongahela division, at Ormsby.

Mr. E. J. Jenkins, formerly with the

Denver & Rio Grande, has been ap-

pointed master mechanic of the Rio

Grande Western shops, at Salt Lake

City, vice Mr. W. Donald, resigned.

Mr. F. C. Lindt. formerly general

foreman of the Great Northern, at Mc-
Cloud, Minn., has been appointed su-

perintendent of shops at that place, suc-

ceeding Mr. A. L. Graburn, resigned.

Mr. George Thompson has been ap-

pointed superintendent of motive pow-

er of the Denver, Northwestern & Pa-

cific Ry., with office at L'tah Junction,

Colo., vice Mr. A. Struthers, resigned.

Mr. John W. Harris, formerly at

West Milton, has been appointed road

foreman of engines on the Sharaokin

division of the Philadelphia & Read-

ing, vice Mr. C. M. Stuart, promoted.

Mr. C. M. Stewart, road foreman of

engines of tlje Philadelphia & Reading

Ry . at Tamaqua, Pa., has been ap-
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pointed master mechanic at that place,

vice Mr. G. S. Allen, retired on a pen-

sion.

Mr. R. L. Kleine has been appointed

chief car inspector of the Pennsylvania

and will be attached to the office of the

general superintendent of motive power
at Altoona, Pa., vice Mr. J. F. Elder, re-

tired.

Mr. W. E. Woodhouse has been ap-

pointed master mechanic for the west-

ern division of the Canadian Pacific

Railway, with office at Calgary, Alta.,

vice Mr. J. Cardell, assigned to other

duties.

Mr. H. \V. Lewis, supervisor of sig-

nals, at Easton, Pa., has been appoint-

ed signal engineer of the Lehigh Val-

ley R. R., with office at So.uth Bethle-

hem, Pa., vice Mr. C. C. Rosenberg,
resigned.

Mr. H. A. Worcester, formerly gen-

eral superintendent of the Lake Shore,

has been promoted to be assistant gen-

eral manager of the Cleveland, Cincin-

nati, Chicago & St. Louis, vice Mr. J. O.
Van Winkle, promoted.

Mr, W. Moir, general master me-
chanic of the Northern Pacific at Ta-
coma, Wash., has been appointed act-

ing mechanical superintendent, with

headquarters at St. Paul, Minn., vice

Mr. D. Van Alstyne, resigned.

Mr. J. B. Dorsey, formerly master
mechanic of the Denver & Rio Grande,
at Leadville, Col., has been appointed
master mechanic of the Cincinnati,

Hamilton & Dayton Ry., with head-
quarters at Indianapolis, Ind.

Mr. L. A. Richardson, general fore-

man of the Oregon Short Line, at Po-
catello, Idaho, has been appointed mas-
ter mechanic of the Chicago, Rock
Island & Pacific Ry., at Trenton, Mo.,
vice Mr. A. C. Adams, resigned.

Mr. W. D. Faucett, assistant engi-

neer, at Savannah, Ga., has been ap-

pointed first assistant to the chief en-
gineer of the Seaboard Air Line Ry.,

with office at Portsmouth, Va. Mr. E.

C. Bagwell succeeds Mr. Faucett.

Mr. H. E. Malone, general foreman
of roundhouse and shops of the
Cleveland, Cincinnati, Chicago & St.

Louis, at Columbus, Ohio, has been
appointed general foreman of shops at

Springfield, Ohio, vice Mr. S. C. Smith.

Mr. D. J. Durrell, assistant engineer
of motive power of the Pennsylvania
Lines at Columbus, has been trans-

ferred to Cincinnati, vice Mr. P. T.
Dunn, appointed general foreman of lo-

comotive and car repairs at Cincinnati.

Mr. M. S. Curley has resigned as

superintendent of m'otive power on the

Sierra Railway of California, and that

position has been abolished. Mr. F.

C. Keim . has been appo.inted master

mechanic, with headquarters at James-
town, Cal.

Mr. Michael Malican has been ap-

pointed superintendent of the New
York Central roundhouse at East Buf-

falo. He was formerly night foreman,
and has been in the service of the New
York Central for 30 years, beginning as

a machinist.

Mr. P. T. Dunn, general foreman of

locomotive and car repairs at Cincin-

nati, O., on the Pennsylvania Lines

West, has been appointed master me-
chanic of the Chicago terminal division,

with office at Chicago, vice Mr. N. M.
Loney, resigned.

Mr. C. D. Young, assistant master

mechanic, Northwest system, at Fort

Wayne, Ind., has been appo.inted assist-

ant engineer of motive power, South-

west system, of the Pennsylvania Lines

West, with office at Columbus, O., vice

Mr. Durrell, transferred.

Mr. John F. Long, formerly gang
foreman of the Frisco System, at Mon-
ett. Mo., has been appointed division

foreman of the St. Louis & San Fran-

cisco, at Braumont, Kan. Mr. Long
has for some time been a valued cor-

respondent of our paper.

Mr. Charles M. Stuart has been ap-

pointed master mechanic of the

Shamokin division of the Philadelphia

& Reading, at Tamaqua, Pa., vice Mr.
G. S. Allen, retired. Mr. Stuart was a

former locomotive engineer and has
held the position of road foreman of

engines on that division for some
years. He is a thorough mechanic and
at one time was foreman at Mahanoy
Plane.

Mr. T. Paxton, superintendent of

motive power of the El Paso & South-
western System, who has heretofore had
his office at Douglas, Ariz., has had his

headquarters moved to El Paso, Tex.
At this new location Mr. Paxton will

be in closer touch with the executive

officers of the road. He has long been
a warm friend of our paper, and the

best wishes for his continued success
are entertained by the staflf of Rail-
way AND Locomotive Engineering.

Mr. R. M. Crosby, superintendent of

the Northern Pacific shops at South
Tacoma, has been promoted to be gen-
eral master mechanic of the Western
division. He takes the place of Will-
iam Moir, advanced to superintendent
of motive power of the system.

Mr. F. W. Malott, who has been general

foreman of the South Tacoma shops,

has been appointed superintendent of

the same shops on the Northern Pa-
cific, vice Mr. R. M. Crosby, promoted.

Mr. J. D. McAlpine, employed in the

car department of the Lake Shore and
Michigan Southern Railway, has pub-
lished a handsome pamphlet entitled

"The Railroad Man and his Charac-

teristics.'' The purpose of the work is

to encourage the railroad men in the

conscientious discharge of their duty

by showing that their services are ap-

preciated and their good qualities

recognized. Mr. McAlpine has a happy
faculty of apt illustration, and a perusal

of the work cannot fail to be beneficial

in sustaining and cementing the grow-
ing kindly feeling between the railroad

employer and employee. The work is

enhanced by the addition of a reprint

of "The Locomotive Chase," a thrilling

story of the American Civil War, be-

ing an account of the Andrews raiders.

A collection of interesting statistics

completes the pamphlet.

Mr. George S. Allen, formerly mas-
ter mechanic of the Shamokin division

of the Philadelphia & Reading, has re-

tired from railroad service. Mr. Allen

started with the company 52 years

ago, and few men were more highly

honored by the officials than he. He
was born in Tamaqua, September 5,

1836, and at the age of 14 entered

the machine shop of J. K. and E. K.

Smith as a machinist apprentice. Af-
ter completing his trade he began his

railroad career on the Little Schuyl-
kill Railroad as a machinist. Mr and
Mrs. Allen celebrated their golden wed-
ding last spring when they were pre-

sented with a chest of gold tableware

in honor of the event by the officials of

the Shamokin division. On the comple-
tion of his twenty-fifth year as master

mechanic he was presented with a gold

watch, chain and charm.

Mr. David McNicoll, vice-president

of the Canadian Pacific Railway, was
recently elected a member o.f the

company's executive board. The board
now consists of Sir William Van
Home (chairman), Lord Strathcona,
iMr. Richard B. Angus, Mr. E. B.

Osier, M.P., Sir Thomas Shaughnessy
(president of the C. P. R.), and Mr.
McNicoll. In 1883 Mr. McNicoll en-

tered the service of the Canadian Pa-
cific as general passenger agent of the

Eastern and Ontario divisions. In

1889 he was appointed general passen-
ger agent for the whole road and the

steamship department as well. From
this position he rose to that of pas-

senger traffic manager. He was ap-

pointed assistant general manager in

1889, and in 1900 was elected second

vice-president and general manager.
This office Mr. McNicoll held until De-
cember, 1903, when he was elected

first vice-president of the company,
which office he still holds, with the

added powers of a member of the ex-

ecutive committee. He is a native of

Scotland, having been born at Ar-

broath in 1852.

Mr. R. M. Wiggin, formerly with the

Commonwealth Steel Company, has
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The Cold
Test

With the bleak, cold

weather comes more or less

imperfect action of the air

brakes, and worry and

trouble for the engineer as

a result. If nothing is done

to relieve this condition,

you will be bothered all

winter, and consequences

may be serious.

When the air brake sys-

tem is lubricated with

Dixon's Graphite Air Brake

and Triple Valve Grease

the brakes respond sensi-

tively to all reductions of

pressure. Even in the

coldest winter weather this

grease will not stiffen and

result in emergency action

of the brakes when service

application is wanted.

Get "proof" sample No.

69 I, and make some trial

tests on your engineer's

valve and angle cocks.

JOSEPH DIXON
CR.UCIBLE CO.
Jersey City, N. J.

opened an office in the City of Mexico

a.s the representative in that country of

Dittilh-Smith, McMillan & Co., of New
Nork and London; National Malleable

Castings Co., of Cleveland, C; Amer-
ican Car & Foundry Co., of New York
;in(l St. Louis; International Telegraph

Construction Co., of New York; Chi-

cago Railway Equipment Co., of Chi-

capo; Kuhnc-Libby Co., of New York,

and Skelton & Co., of London. Mr.

VViggin went to Mexico over a year ago

10 accept the position of assistant to

the president and general manager of

I he Mexican Car and Foundry Company,

whose shops are at Hutchison, D. F., on

the Mexican Central Railway. Prior to

opening the agency office in Mexico he

was with the American Steel Foundries

at St. Louis for seven or eight years,

h.olding the various positions of drafts-

man, designer, estimator, traveling engi-

neer and chief engineer. Mr. Wiggin re-

cently stated to a reporter of one of the

Mexican papers that although he is an

optimist, his business has so far exceeded

his expectations as to justify his enter-

ing into business for himself. His ad-

dress is Tiburcio 18, Mexico City, and

he will be happy to book orders or hear

from his friends in the United States, as

the case may be.

Obituary.

Mr. Philip Ferdinand Kobbe, director

and assistant secretary of the Westing-

house Electric & Mfg. Company, died at

l.is summer home at Stockbridge, Mass.,

September 21, aged 64 years. Mr.

Kobbe was one of the pioneers in the

electrical business, his efforts always hav-

ing been devoted to the financial de-

partment of the institutions with which

he was connected. In 1883 he was elect-

ed treasurer of the United States Elec-

tric Lighting Company, which position

he held until 1890, when the United

States Electric Lighting Company was

absorbed by the Westinghouse Electric

S. Mfg. Company, at which time Mr.

Kobbe was made treasurer of the latter

company. In 1896 he was made vice-

jjresident in addition to his duties as

treasurer, and in 1902 he became a di-

rector of the company.

King Side Tracked.

The story is told of Louis Philippe,

King of the French. He came to the

conclusion that a mode of travel which

was safe enough for his subjects was

good enough for himself, so he ordered

a royal train for a trip with his family

to his chateau at Bizy. He was unex-

pectedly, not to say ignominiously, side

tracked by a solemn resolution of his

council of ministers to the effect that

the chief of state ought not to take so

hazardous a mode of conveyance.

Railroad Car Cleaning.

At the last regular meeting of the

New York Railroad Club, the paper

presented was on the subject of car

cleaning. Mr. B. P. Flory, mechanical

engineer of the Central Railroad of

New Jersey, who read the paper, con-

fined his remarks to the terminal

cleaning of railway coaches. Among
other things, he said

:

"In order to clean cars properly the

force should be sufficient to go over

them without delay, and should be un-

der the direction of a man who under-

stands the effects of the various clean-

ers and methods, on the different parts

of the car. In order to make the work

of the cleaning easier, the cars should

lie built with as little moulding or carv-

ing as possible and yet give a good ap-

pearance. This practice is now followed

ly most roads, and a car with a near-

ly plain interior, with ornamentation pro-

duced by inlaying, looks very elegant and

presents a few places for the dust to

lie on.

For cleaning the outside body oi the

car there are numerous materials.

Soap and water are used by some

roads. Work with this has to be done

quickly, especially in warm weather, as

part of the soap may dry before it can be

wiped off. Dry soap soon gets into the

varnish, and every time it gets wet

the soap eats into, it deeper and deep-

er and soon spoils the looks of the

car. Cold water applied to cars in

warm weather and hot water applied

to cars in cold weather will deaden the

varnish. Oxalic acid is sometimes used

when cars are very dirty, and if used

properly and followed by oil, it brings

out luster and adds life to the varnish.

The car, however, should be washed

quickly with water after the oxalic

acid is put on and before the oil is

applied. Oil emulsion is probably the

best thing for cleaning the car if ap-

plied at proper intervals. It is not

necessary to apply this every trip. The

car can be washed or rubbed off dry,

but oil emulsion should be used about

every two months. This, if followed,

will keep the varnish in good shape

between shoppings. For trucks, wip-

ing with dry waste or with waste

with a littleoil on it, depending on the

condition, is all that is usually neces-

sary. A corn broom, with a little oil

on it, is also very good if the trucks

are very dirty.

The Central Railroad of New Jersey

has installed, at its terminal at Jersey

City, a vacuum plant for cleaning both

the cars and the station. The plant has

been in operation now over two years,

and was installed at a cost of approx-

imntely $18,000. The plant consists of

two steam driven double acting pumps
with vacuum cvlinder 20 ins. in diam-
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cter aiul 12 in. stroke. These pumps

are 20 h.p. each. The pumps are ar-

ranged to operate together or inde-

pendently, and have 5 in. suction con-

nections to the separators. From the

separators OJie header extends west

2,400 ft., being reduced proportionally

from 5 ins. to 4 ins., to 3 ins., with 2

in. lateral lines which run at intervals

of every 60 ft., or about a car length,

distributing outlets to the coach clean-

ing yards, having ten tracks.

The operation of the plant is as fol-

lows : When the pumps are put in op-

eration, the air is immediately ex-

hausted from the separators and the

pipe lines. With no outlets open the

vacuum gauge will show about 29 ins.,

and as the outlets are opened the vac-

uum will dfop according to the num-

ber opened. The dust and refuse taken

from the car is drawn through the

pipe lines to the dry separator and en-

air are large, but upon striking the

disc they are broken up into very small

bubbles, which creates a foam or foun-

tain which washes out the parti.illy

dust-laden air. The hood deflects the

air and water against the side of the

casing so that there is no water car-

ried over to the pump. The air is

practically cleansed before going to

the vacuum cylinder and is then ex-

hausted to the atmosphere. When the

machine is shut down the dry separator

is opened and the dust drops out and

is thrown into the ashpit under the

grates. The valve connection with tiie

bottom of the wet separator is also

opened and the muddy water flows into

the sewer. The amount of dust taken

out from the dry separator averages

about one bushel and a half per day.

The follo.wing is the number of cars

cleaned per month with the vacuum
system on the C. R. R. of X. J : 270
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The Best and
Cheapest Books
for Railroad Men

AIR BRAKE
CATECHISM

Price,

$2—
By Robert H. Blackall. 20th Kdttion. Oon-

tAiiiB 1500 i^ueutloud and their AnBwerH od the
Wt'Btlnghonae Air Brake, which ar« etrictly up-

to-date, luchnies two large Weatln^houefi Air
Itnik<' Etliicatlonal Charts printetl in colors.

OiveB the neci^Baary Information to enable a

railroad man to piat a thoroughly eatiafactory

oxainination on the subject of Air Brukee. TJie

author's many years' experience as Air BrfMe
Inspector and Instructor enables him to know
at once how to treat the subject in a plain, prac-

tical manner. Endorsed and ueetl by Air Brake
Instructors and Examinere on nearly every rail-

road in the United States. The standard and
only complete work on the subject. 312 pages.

Price.

$t50
1

LOCOMOTIVE
BREAKDOWNS
AND THEIR REMEDIES
By Geo. I. Fowler. Jue^ limtd. Tells how

and whtit to do in case of an accident or break-
down on the road ; includes epecial chapters on
Compound Locomotives. Better procure a copy,
as it contains 800 Qnestione and their Answers
on Accidents and BrealidownB.

LOCOMOTIVE $^00
CATECHISM ^

—

By Robert Grimshaw. 23d Edition. Is right

np-to date and contains twelve large Folding
Plates and 1600 Questions and Answers on llow
to Run a Locomotive. The Stiindiird Book on
the subject, being written in plain language and
free from mathematical formula: and complex
problems.

1

NEW YORK /!"!:•«
AIR BRAKE $|00
CATECHISM 1

By Robert H. Blackall. The only comj»lete

treatise on the New York Air Brake and Air
Signaling Apparanifa, giving a detailed deecription

of all the parts, their operation, troubles, and
the methoas of locating and remedying the same.
250 pages.

COMBUSTION /I'TnOFCOALandthe 3»^j«'
PREVENTION of SMOKE
By Wm. M. Barr. Contains over 800 Questions

and their Answers on the Science of Steam
Making.

Price,

AIK BRAKE n.f\c.
CHAR.TS D\J

Showing the Westinehouse Equipment In ten
colors, including freignt and passenger engine.
Everv railrojid man should possess these charts
at this low price.

* c„--,ial "' *°y **' these books sent onA special request. Any of these books
Ci rcular sent prepaid on receipt of price.

Agents Wanted at Every
Ternvinal. Write for o\ir
special tern\s. Yovj can
maLke eqvial to a montK's
pay selling our books on the
side

TheNomanW.HenleyPnb.Co.

132 Nassau Street, New York, I. S. A.

is ixpl.-iiiu'il, and al.so llic beiicfilh, of

Kiaphilc ulicn used in an air pump.

Write direct lo the company for the

leiiiklct. If you arc interested it will be

a handy vest pocket companion. A sam-

ple of the Special O35 grease sufficient

for a test is sent free on application,

.(> you can have a sample and the little

1)1 )uk easily enough if you care to ask.

Rack Rail Engine for Pike's Peak.

Tliu Baldwin Locomotive Works re-

niitly built for the Manitou and
1 'ike's Peak Railway a rack locomotive

possessing several interesting features.

The maximum grade on the road is

25 per cent, and the "Abt System" of

rack rail is used. In many respects

the new locomotive is similar to these

previously built, the principal differ-

ences being the use of three driving

pinions instead of two, and the employ-

ment of oil as fuel instead of hard coal.

The boiler is set so that its axis is

horizontal on a 16 per cent, grade, the

which arc placed on top of the boxes.

The water supply is carried in side

tanks, which are supported in brackets

boiled to the boiler shell. The oil

tanks are placed right and left under

the cab floor. The oil is fed through a

iicatcr, located at the left side of the

engine under the ash pan. The heater

consists of an oil pipe i'/4 ins. in di-

ameter, which is placed inside a 3-in.

pipe about 4 ft. in length. The annular

space between the pipes is filled with

steam and the outside pipe is lagged

with asbestos covering. The burner

which is of a type used by the Southern

Pacific Co., is placed under the mud
ring in the front end of the fire box.

Air is admitted through a hinged

damper in the back of the ash pan.

The engine is cfjuipped with steam,

hand and water brakes. The steam and

hand brakes are of the band type, oper-

ating on the first and second driving

axles respectively. An auxiliary steam

cylinder is also provided for operating

the hand brake, if desired. The Le

BALDWIN' RACK RAIL COMPOUXD 0.\ THE M. i; P. P. RY.

cylinders being placed on an inclination

of 4 in 25. The Vauclain system oi

eompounding is used, and the wheels

are driven though rocking levers hav-

ing fulcrums bolted to the engine

frames. The valve motion is of the

"Good" type, with the eccentrics on

tlie leading axle. The motion is in-

I'.irect. the rocker shafts being placed

behind the links and between the en-

gine frames. A screw reverse mechan-

ism is used.

The main frames are of steel plates

>4-in. thick, with cast steel pedestals

bolted to them. They are braced in

front by top rails, which are bolted to

the cylinder castings. The second and

third pairs of driving-wheels are

equalized together, leaf springs being

placed over the driving-boxes. The

weight is transferred to the front pair

of wheels through rubber springs.

Chatelier water brake is operated by a

valve placed on a level with the lowest

gauge cock. The exhaust nozzle is

fitted with a shut-off valve operated

from the cab, to prevent drawing in

air from the smoke box when the en-

gine is reversed.

The tractive power of this engine is

25.284 pounds and a few of the leading

dimensions are as follows

:

Gauge—4 ft 8H ins.

Cylinders—10 ins. and 15x24 'ns.

\'alve—Balanced piston.

Boiler—Type, straight; diameter, 44 ins.; thick-

ness of sheets, 7/16 in.; working pressure,

CIO lbs.; fuel, oil; staying, radial.

Fire Box—Length, 48 ins.; width, S9i% ins.;

depth, front, 46;i ins.; back. 40H ins.;

thickness of sheets, sides. 5/16 in.; back,

5/16 in.; crown, H in.; tube, 7/16 in.; water

space, front, zV' '"s. ; sides, 2V5 ins.; back,

iVi ins.

Tubes—Material, steel; wire gauge No. 13; num-

ber 176; diameter, i54 ins.; length, 7 ft.

1 1 15/16 ins.
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Heating Surface—Fire box, 58.3 sq. ft.; tubes,

546.7 sq. ft.; total, 605 sq. ft.; grate area, 19.7

sq. ft.

Driving Wheels—Diameter, 22 468/1000 ins, on

pitch line; journals, 6x6 ins.

Wheel Base—Driving, 10 ft. 3 59/64 ins.

Weight—On driving wheels, 60,000 lbs., esti-

mated.

Tank—Capacity, water, 600 gals. ; oil, 325 gals.

Service—Passenger.

and the tuol is held stiffly up to its work
and makes a long sweep through a good-

ly string of boxes as the planer table

runs under it.

The Chicago Pneumatic Tool Com-
pany report having received orders from

the Chicago, Burlington & Quincy Rail-

road for 114 Beyer Speed Recorders, to

be applied to the new equipment now be-

ing received by that road. The Boyer

Speed Recorder will register on a dial,

wherever it may be placed, either on a

locomotive or in private cars. It will

register during the run, all stops, total

number of miles run, either while the

train is running forward or backward.

This information is accurately recorded

on tape, which can be removed from the

recorder when required, for inspection,

and filed for future reference. A large

I'umber of these recorders are in use on

various railroads throughout the United

States and a large number have been

installed on railroads in foreign coun-

tries.

Cutterhead Brace.

The Pennsylvania have an arrange-

ment for planing the shell fit of driv-

ing boxes at their Columbus, Ohio,

?hop which has increased the output by

about 34 per cent. There is nothing par-

Van for Motor Cars.

To accommodate the general traffic in

motor cars, and particularly in connec-

tion with the productions of the many
car factories springing up throughout

their system, the Caledonian Railway

have built a number of commodious six-

wheel vans for the exclusive transit

of these vehicles. These vans are prac-

tically special box cars, as we would

call them, for although they can be used

for the carriage of other freight, they

are primarily intended for the transpor-

tation of automobiles, and the vans are

intended to be handled in passenger

trains.

The body framing is of teak, paneled

in mahogany. There are two double

folding doors on either side, each giving

a clear opening of 4 ft. 2V2 ins., with

large sliding windows which give the

mterior plenty of light. The waist pan-

els on the doors are of slate, so that

address or destination or other informa-

tion may be written or pasted on the

panels and can be easily washed off when
required. Each side door is fitted with

a slip bolt and carriage standard lock.

The center panel at either end on both

sides is louvered, and lined inside with

perforated zinc. The roof is of galvan-

ized steel plate ]^ in. thick, supported

CUTTER HEAD BRACE IN PLANER, FOR DRIVING BOXES

ticular in the arrangement of the head

for planing the shell fit of driving box-

es except the brace arrangement which

prevents the overhang of the head from
bending the cross rail of the planer. The
general plan of this arrangement is

shown in our illustration. There
is no particular novelty in the

arrangement of the cutterhead which

has been in use for a number of

years. It was never an entire success,

however, until the brace was applied.

As it is now, the machine is efficient.

by light steel roof bars of channel and
T-sections.

In order to get automobiles in or out,

there are two folding end doors, vee-

boarded and hung from the corner pil-

lars by wrought iron hinge straps, three

to each door, the center hinge straps

having a stud and cotter fastening.

There is also a slip bolt fastening inside.

The doors give openings the full width

and height of the van, which is 7 ft.

454 ins. by 8 ft. Sl4 ins. to the top of

the arched roof. There are four-wheel

Q&C=Priest
Snow Flanger

Order now for i-all and winteu deliv-

eries. Will keep your tracks clear,

avoiding l.\roe plows and extra crews.

Quincy, Manchester, Sargent Co.

CHICAGO NEW YORK

S K A T
is a soft soap sold in a neat lithographed

can. When you wash up with SKAT,
it gets into the crannies and " hard to

reach " corners of your hands and the

results are surprising. That's where the

dirt lurks and hard soaps won't go.

That's why SKAT is so popular. SKAT
is made of the best materials, is absolutely

pure and guaranteed to give you perfect

satisfaction. You'll use it every day and

like it more each time.

We can tell you where to buy SKAT,
or better still show you how to sell it.

If SKAT is not for sale in your locality,

let us give you the selling right. Drop
us a postal and get a free sample.

SKAT MFG. COMPANY
Hartford - - Conn.

A Pr&ctlcally
Perfect
Portable
Pneumatlo PINCH

Stop movine; your heavy work
to the machine. Oue Man

brings this tool to the work
and punches it besides.

SAVES
TIME

LABOR
SPACl

Built in 5

Standard
Sizes.

Special
machines
built to

order.
Write for

Catalogue
C.

F. F. SLOCOMB & CO., Builders
WILMINGTON, DEL.
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GOLD
Car

Heating
and

Lighting

Co.

Manufacturers of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in tlie World

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnished

Main Office, Whitehall Bldg.

17 BATTERY PLACE

NEW YORK

bars stretching acruss the vehicle

sliding on annk- bar brackets, having

holes 2 in. pilch for adjusting purposes,

giving acconiniodalion for 2 ordinary

sized motor cars. There arc also notch-

ed bars along the sides having a

sliackle and strap attachment for more

securely fixing the load.

Two steel plates 10 ins. by J4 '" thick

run the full length of floor inside on

which the wheels of vehicles rest. The
vans are fitted with dual brake, and have

"through" pipe connections for steam

heating, as well as "either-side" hand

brake. The tare is 12 tons 19 cwt.

Load equals 6 tons.

The following are some of the di-

mensions: The cars are 30 ft. over body;

breadth, 8 ft. ^ in.; height at center,

8 ft. 10 ins.; and at side cornice, 7 ft.;

height from rail "at center. 12 ft. g]4 ins.,

and at side cornice, II ft. The under-

High Art.

We recently read of a rich man who
bought a very beautiful painting in which

a partly disabled but very picturesque

ship was being towed away from a lee

shore by a tugboat. The fury of winda

and waves was strikingly depicted, and

the smoke from the tug blended har-

moniously with the general color scheme

of the picture.

The rich man, however, desired some

expert as well as artistic criticism of

his purchase, so he invited an old sea

captain to come and look at it. The cap-

tain looked at it for some time, but

said nothing about the rolling breakers

or the evident fury of the gale or even-

about the harmonious smoke of the tug.

When urged to speak, the captain,.

strangely enough, altogether ignored th«

work of the artist and did not even

CALEDONIAN RY. VAN FOR THE CARRIAGE OF AUTOMOBILES

frame is 30 ft. long, giving 33 ft. 8 ins.

over the buffers. The sole bars and

cross members of the underframe are of

steel channels, the longitudinals and di-

agonals being of oak, secured by angle

bar and plate knees. The wheels are

45 ins. diameter and 9 ft. between cen-

ters, giving a total wheel base of 18 ft.

The vans have been built at the com-

pany's St. Rollox workshops to the de-

signs and under the supervision of Mr.

J. F. Mcintosh, locomotive superinten-

dent.

Silver Railway Passes.

Sir Thomas Shaughnessy, president

of the Canadian Pacific, and Mr. C. M.

Hays, president of the Grand Trunk,

have both been made the recipients of

complimentary passes on the Erie Rail-

road. The passes are made of solid

silver. These rather singular passes

are each in the form of a locket, and

were sent with the compliments of

President Underwood, of that line.

appear to hold him responsible. He-

said: "I know what ails those fellows

on board, who are hoisting a sail. With

the wind in that quarter it will act

dead against the tug. The crew are

drunk; that's what is the matter with

them."

This reminds us that before now we

have seen a picture of an engine drift-

ing at high speed, where the smoke from

the stack issued as a flat ribbon and

coiled itself down on the cab, while

steam came out fiercely from both

cylinder cocks at the same time, show-

ing that the throttle and the piston valves

all leaked dangerously, and not only did

the injector deliverx pipe terminate in

the movable end of the rocker, but steam

blew out of the edge of the solid guide

yoke, and. like the smoke of the tug.

blended harmoniously with the color

scheme of the picture. This may be

high art, but the captain ought to take-

a look at it.
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Cylinder Patched. Prolonged Effort Not Valuable.

A very satisfactory piece of repair When James J. Hill talks of farming

work was recently done by the use of he talks as a railroad expert. He has

one of the Smooth-On Company's prod- extensively cultivated his agricultural

ucts. A cracked cylinder was made talent in order to make freight for his

railroad, and with the aid of his

model farm near St. Paul he has
* ^^^N\ taught the farmers along the

^' r~~~"—T"—"^ ^V\ Great Northern what they can
B C ^ \

. . ... •>. \ best grow for their own profit,

^ for by doing so they profit the

road also. "Do you raise black

EsscK pigs, Mr. Hill?" asked

the Governor of Minnesota.

48 Gl 'Ves." The Congressman from

Minnesota, who did not know
as much about pigs as he

thought he did, pricked up his

ears. "Well," said the Gov-

ernor, "March is a critical time

in a young pig's life, Mr. Hill."

/ Mr. Hill assented. "What do

you feed him?" "Green fodder."

"Dry or wet?" "Dry." "There's

BROKEN CYLINDER PATCHED ^here you make a mistake, Mr.

Hill," triumphantly exclaimed

serviceable by a practical engineer, who the Congressman; "it takes a pig three

went about it in this way : times as long to eat dry fodder as wet."

While the cylinder was hot and a ".\nd how much do you reckon the

partial vacuum thereby created in it, pig's time to be worth?" said Mr. Hill,

Smooth-On Elastic Cement was paint- thus closing the conversation.—Harpers

ed over the crack. The vacuum caused Weekly.

the cement to draw in, and this opera- .

tion was repeated until the crack

would take up no more cement. Holes

were then drilled and tapped at the end

of the crack, and bolts put in to pre-

vent a further extension of the crack.

A patch was cut, as shown in our illus-

tration, and the crack was then painted

with Smooth-On and the patch laid in

position. Then it was carefully re-

moved.

The outline of the crack was shown
on the under side of the patch by the

Smooth-On sticking to it. The patch

was then dished along the line of the

imprint to make a recess to hold suffi-

cient cement. The plate was then

warmed and a compound composed of

Smooth-On Iron Cement No. i and

Smooth-On Elastic Cement, mixed half

and half, applied to the warm plate

with a small trowel, making a thin,

even coating. Then the patch was laid

in position. The three center bolts

nearest the crack were brought up taut.

Then the outside bolts were brought

up tight, and lastly, the three center

bolts were brought up as tight as pos-

sible, which forced the cement into the

crack. Then steam was turned on and

the crack was found to be tight.

The Kennicott Water Softener Com-
pany, of Chicago, inform us that they

have received through their London of-

fice an order from the Eckstein Group
of the Rand Mines, Limited. Johanne.';-

burgh, South Africa, for seven Kenni-

cott Water Softeners.

Great Men.

Confucius, the Chinese philosopher,

said that great men were great simply

because other men were upon their

knees. The way to make great men look

like common people was for the common
people to stand up. The philosopher was

right. And nowhere is this more true

than among railroad men. Young men
beginning railroad work are overawed

by the superiority of their elders. The

young men should stand up and instruct

themselves in the mysteries of their call-

ing.

Right here. Railway and Locomotive

Engineering supplies the necessary ad-

junct. Its pages are filled with the ex-

pressions of the best thoughts of the

leading railroad men of our time. It

has met the universal approval of the

leading railway men throughout the

world. The price, $2.00 a year, places it

within the reach of every railroad em-

ployee.

"Twentieth Century Locomotives,"

.•\ugus Sinclair Co., deals comprehensive-

ly with the design, construction, repair-

ing and operating locomotives and rail-

way machinery. First principles are ex-

plained. Steam and motive power is

dealt with; workshop operations de-

scribed, valve motion, care and manage-

ment of locomotive boilers, operating

locomotives, road repairs to engines,

blows, pounds in simple and compound
engines; how to calculate power, train

"esistance. resistances on grades, etc.

Homestead
V©Lives

straightway. Three-way and Pour-way,
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more, but are worth very much more
than other makes. You try them and sec

Iron Body, Brass Plug, 1^ in., $4.00 net

Homestead Valve Mfg. Co.

homestead' pa. PITTSBURG, PA.

American Locomotive

Sander Company

1 3th & Willow Sts., Philadelphia, Pa.

Proprietors and Manufacturers

SANDERSIjSach, Sherburnb, Dkan,
I0C8TON, "She" and Curtis

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation,

1137 THE ROOKERY, CHICAGO.
18 Broadway, New York. Park Building. Plttaburgh.

81 Norfolk House, London, Eng.

lospection of Steel RailH, Splice Bura, Railroad Cars,
Wheels, Axles, etc. Chemical Laboratoey—Analy.'fis

of Ores, Iron, Steel, 011b, Water, etc. Physical Labo-
ratory—Test nf Metals, Drop and Pulling Test of Coup-
'pf, Draw Bars, etc.

Kllicienry Tents of Rnilerfi, Gnplnes and Looomotlres.
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Locomotive
Blow-Off Plug Valves

Shop tools explained. Shop recipes, ilefi-

iiilions of technical terms, tables, etc.

Descriptions anci ilinuiisions of the

various types of standard locomotives.
'I'he book is well and clearly illustrated

and is thorouKhly up to date in all par-

tuculars, fully indexed. Price, $.3.00.

" Locomotive Engine RunniuR and
Management," by Angus Sinclair, is

an old and universal favorite. A well-

known general manager remarked in

a meeting of railroad men lately, "I

attribute much of my success in life U>

the inspiration of that book. It was my
pocket companion iDr years." Price,

?.'.oo.

All Brass, extra heavy, with Cased Plug
For 250 lbs. pressure.

Made with Draining Plug to preveni
freezing.

Locomotive

Gauge
Cocks

TRACING

For High Pressure CROSS.SECTION OF BLUE PRI.NT M.^CHINE

Fig 23, with Wheel.

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight
under the most ex-
acting conditions.
Shanks Threaded
to specification s

for Locomotives,

Swing-Joints and
Pipe Attachment

Fig- 33

May be applied between Locomotive liuC

Tender.
These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA. PA.

"Practical Shop Talks." Colvin.

T liis is a very helpful book, combining
instruction with amusement. It is a par-

ticularly useful book to the young me-
chanic. It has a stimulating effect in

inducing him to study his business. We
sell it for 50 cents.

"Examination Questions for Prcnno-

tion." Thompson. This book is used

ly many master mechanics and traveling

engineers in the examination of firemen

for promotion and of engineers likely to

be hired. It contailns in small compass
a large amount of information about the

locomotive. Convenient pocket size.

We cordially recommend this book. It

sells for 75 cents.

The 1904 Air Brake Catechism.

Conger. Convenient size, 202 pages,

well illustrated. Up to date informa

tion concerning the whole air brake

problem, in question and answer form.

Instructs on the operation of the West-

inghouse and the New York Air Brakes,

and has a list of examination questions

for enginemen and trainmen. Bound
only in cloth. Price, $1.00,

"Compound Locomotives." Colvin.

This book instructs a man so that he

v.ill understand the construction and

operation of a compound locomotive

as well as he now understands a simple

engine. Tells all about running, break-

downs and repairs. Convenient pocket

bize, bound in leather, $1.00.

"Catechism of the Steam Plant."

Hemenway. Contains information that

will enable a man to take out a license

to run a stationary engine. Tells about
boilers, heating surface, horse power,
cofidciiscrs, feed water heaters, air

pumps, engines, strength of boilers, test-

ing boiler performance,, etc., etc. This
!-. only a partial list of its contents. It

!s in the question and answer style. 128

Itages. Pocket size, 50 cents.

"Care and Management of Locomo-
tive Boilers." Raps. This is a book
that ought to be in the hands of every
person who is in any way interested in

I leping boilers in safe working order.

Written by a foreman boilermaker.
.Mso contains several chapters on oil

burning locomotives. Price, 50 cents.

"Locomotive Link Motion." Halsey.
Any person who fives a little study to
this book ceases to find link motion a

puzzle. Explains about valves and
valve motion in plain language. Price,

$1,00.

Blue Print Machine.
The Revolute Blue l^rinl Machine, as

linwn in our illuslrations, consists of a

loialing glass cylinder which lies in a

•series of narrow bells, and within which
cylinder are placed two mercury vapor

electric lamps. The roll of paper to be

printed is placed in a box on top of

the machine and feeds in continuously

between the belts and the cylinder; or
if only a few prints are wanted, previous-

ly cut sheets of paper may be fed in.

ihe tracings are inserted between the

I
aper and the cylinder, and. after pass-

irj around three-fourths the circumfcr-

ROVCLUTE ELIE PRINT MACHINE

ence of the cylinder, are deposited

with the paper in a box in the front

part of the machine, the priming being

done from the inside of the cy.inder

as the paper and tracings travel around
it.

It is possible to make prims 5 ft. wide

and of any length whatever, and the

device is adapted to making numbers of

small prints on one long sheet of pa-
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per or on previously cut sheets—which

come out in a regular stream, A feature

of this machine is that it is only neces-

sary to handle one tracing at a time, the

small ones being fed in side by side,

while the paper feeds in automat ical'.y

from a continuous roll.

The tracings go in and come out on

the same side of the inachine so tha

the leading edge of a tracing may be

started into the machine again before the

trailing edge comes out, thus saving titne

where more than one print is wanted

from a tracing.

Another feature of the Everett-Mc-

Adam Machine, when calling it by the

name of its makers, is the use of a num-

lU'jired rate by movnig a lever. The

machine has been on the market a year,

and there are about forty now in daily

use. The demand for the machines

made it necessary to incorporate and

start a shop for building them, and

this has resulted in the organization of

the Revohite Machine Company, of 523

West Forty-fifth Street, New York.

Tate Flexible

8taybolt

BAND, RIP AND EDGING SAW

Der of one and a half inch belts instead

of a single broad one. In this way bet-

ter contact is obtained- than with the

use of a single broad belt.

The lamps used are well adapted to

this kind of work as they give out

chemical or actinic rays with almost no

energy lost in the production of non-

chemical light, and as the printing is

done from the inside of the cylinder,

the light strikes the paper at right

angles, which is very desirable. The

machine has thus a high efficiency.

It is compact, requiring only a

space 2X5 ft., and it is entirely self-

contained. It is driven by a motor and

the speed can be quickly changed to any

Band, Rip and Edging Saw.

Our illustration shows the new No.

202 Band Rip and Edging Saw, the

btcst product of the Fay & Egan Co.,

ot Cincinnati, Ohio, in band machines.

As a band rip saw it comprises all the

features of their No. 180, and is built on

the column of that

machine, with the
same wheels and de-

vices throughout, but

with the added edg-

ing attachment fea-

ture, which consists

of a traveling chain

in the table and un-

der the out-feeding

roll, as depicted in

the illustration. It is

operated by sprocket

chain and gearing

from the same shaft

that runs the upper-

feed rolls. This trav-

eling chain has a ver-

tical adjustment, and

can be quickly drop-

ped below the surface

of table to be out of

the way for ripping.

This machine is

free from vibration,

as it is supported on

a heavy, cored col-

umn. The distance

between fence and

saw blade will admit

material up to 24 ins.

wide. The rolls may
be raised to receive

timber 12 ins. thick.

It has idler rolls fit-

ted in the table to re-

duce friction. A cam

lever releases, moves and clamps the

fence, accomplishing this adjustment

very quickly.

This machine, like all other Fay &

Egan band saws, has the patented knife-

edge balance straining device, with for-

ward, backward and side adjustment,

this device being so sensitive that it in-

stantly takes up slack in the blade under

any condition of strain, and so permits

running at high speed with entire safety

to the blade, and consequent increase of

output.

A man may hide himself from you in

every other way, but he cannot in his

work.—Ruskin.

Holds firebox sheets securely

together, and accommodates

itself to the unequal expan-

sion of the plates.

FLANNERY BOLT
COMPANY

PITTSBIRG, PA., l. S. A.

Suite 308, Frick BIdg.

B. B. D, STAFFORD, - - General Manager

write us for Reference Book
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THE UNION
SWITCH &

SIGNAL CO.

Consulting and Manufacturing

Signal Engineers

Automatic Block Signals — Electric

and Electro-Pneumatic

Interlocking—Electric, Electro-Pneu-

matic and Mechanical

Electric Train Staff Apparatus

GENERAL OFFICES AND WORKS AT

SWISSVALE, PA.

DISTRICT OFFICES:

New York: 143 Liberty Street

Chicag;o : Honadnock Block

St. Louis : Frisco Building

Directory of Railways

OF THE World
The Universal Directory of Rail-

way Officials, published in Lon-

don, contains a list of the entire

railroadsof the world, with physi-

cal particulars and names of all

officials.

Send Your Order Now
for the 1906 edition.

Price $3.00 Prepaid

A. FENTON WALKER.
Sole Representative for U. S.

143 Liberty Street NEW YORK

Odometer and Speed Recorder.

When you hear of a man speak of an

odometer you must remember that he is

dealing with a distanre-measuring device.

The word comes from the Greek "odos"

—a way. An odometer gives the num-

ber of miles run. A speed-recording de-

vice gives you the number of miles made
in a certain lime. These two devices and

a clock as well, are combined in an in-

strument known as tlie Bullard Speed

Recorder.

This device has given satisfaction

when applied to automobiles, and it is

applicable to locomotives and railroad

cars. The instrument is about 4^ ins.

in diameter and looks very much like

an air brake gauge. It can be attached

so as to stand in any convenient posi-

tion for readinp; and the connection is

made by a flexible shaft and gears on

Compound Locomotives

By Fred H. Colvin, M.E. Tells every-

thing an engineer needs to know about

all kinds of American compound locomo-

tives $1.00.

ANGUS SINCLAIR COMPANY
136 liberty Street New York

record on a detachable card. It shows

every mile traveled, when and how long

stops were made, and gives the total

mileage. The price places it easily with-

in the reach of all. If you arc interested

in a speed recorder which can be readily

applied and to a locomotive, tender or

coach, write a post card to J. H. Bullard,

of Springfield, Mass., and he will give

you some information that is valuable

anyway.

AUTOMATIC SPEED RECORDER

the axle. The dial is turned by a clock-

work movement and makes one complete

revolution each hour in the same di-

rection as the hands of a watch, and it is

divided into sixty radial lines repre-

senting minutes.

What the makers call the anvil "A"

at the lower side of the instrument has

a stylus behind it which makes a dot

or perforation in the paper for each

quarter mile traveled, no matter what

the speed may be. This stylus is op-

erated both by the clock and movement

of the car, and is at the extreme outside

space when the instrument is set for the

beginning of a record. It moves to-

wards the center, one space per hour,

being actuated by the clock work and it

takes twelve hours to move across

the dial, where it is no longer operative

until reset. Referring to our illustra-

tion, the dots may be seen. In this case

they show a speed of fifteen miles per

hour; as they are at exact minute inter-

vals, thus indicating a mile in four min-

utes, the card shows the time the last

perforation was made was 10.35.

This recorder makes a permanent

Prosperity Should Be Shared.

There has been a good deal said about

the prosperity which has been smiling on

the land for a number of years back.

While it is true that participation in

this prosperity has been shared in by

nearly all the wage earners in America,

whose scale of remuneration has stead-

ily advanced, the pay of locomo-

tive engineers has, as a rule, re-

mained stationary. That the

Brotherhood of Locomotive En-

gineers are alive to the fact is

made manifest by a press dis-

patch from Chicago, which says:

"Railroad engineers in Chicago
and all over the West are voting

on the question of accepting or

rejecting the refusal of the man-
agements of the trunk lines to

grant demands that were made
by the Brotherhood of Locomo-
tive Engineers. The filing of the

bill of grievances was made fol-

lowing a meeting of committees
from engineers from each of the

roads, west, north and south of

Chicago, which was held at the

Great Northern Hotel recently.

The fact that the conference had
resulted in a bill of grievances and
its presentation to the railroad of-

hcials, together with its subsequent

rejection, was kept a secret by Grand
Master Warren S. Stone, who pre-

sided, and also by the railway officials,

and it was only recently that the fact

leaked out that they had met with a

flat refusal. The bill presented by the

engineers includes demands for equaliza-

tion of wages on roads west of the line

of Winnipeg, Chicago and New Or-

leans, abolition of age retirement so long

as men are physically competent and a

modification of tests to determine effi-

ciency of engineers as to vision, etc."

A pamphlet just published by the

American Locomotive Company de-

scribes and illustrates a large number of

2-8-0 locomotives built for various rail-

roads. This pamphlet includes only con-

solidation locomotives weighing less

than i/S.ooo lbs., and will be followed

shortly by a pamphlet illustrating de-

signs of this type weighing more than

175.000 lbs. The pamphlet opens with
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^orld's paLJr

St. Louis

FIRST PRIZE FOR

TOOL STEEL
AWARDED TO

Mclnnes Steel Co.

CORRY, PA.

in competition with the best makes in

England and Germany. Also manu-

facturers of all kinds of Tool Steel,

Die Blocks, and Steel Forgings.

Write for Prices and Information

STANDARD MECHANICAL BOOKS

FOR ROAD AND SHOP MEN

BY CHAS. McSHANE

The

Locomotive Up to Date

Price. $2.50

a general description of the type, giving

its distinguishing characteristics and its

special advantages for heavy freight ser-

vice or service on light •ails where the

wheel load is limited. Then follow four

pages of tables giving the principal di-

mensions of thirty consolidation loco-

motives ranging in weights from 66,000

to 175,000 lbs., the tables being arranged

in the order of the total weights of

the locomotives. The next two pages

show drawings of the side elevation and

end elevation of a typical design of the

2-8-0 locomotive. The rest of the pam-

phlet is taken up with photographic re-

productions of the locomotive given in

the tables with the tabular information

concerning the design on the page op-

posite each photograph. This is the third

of the series of pamphlets which is to

be issued by the American Locomotive

Company, and will irtclude all the stan-

dard types of locomotives and consti-

tutes a record of the production of the

company. Copies of the pamphlets al-

ready issued on the Atlantic, Pacific and

Consolidation types may be had upon

request to the company.

This illustration shows the form of construction of the

Dart Patent Union

Every feature of construction represents the

be^t points to insure stability and durability. The
malleable iron pipe ends and nuts, in combination

with bronze metal seats, are as near perfection as
, . _ i- I, ^^A tho dlfic in Hnt^in —

., possible to approach, and the sales to date in

dicate the public approval '-••"' ='- ""•" •=

ii.c i,L.u,.,^ =Ki There are none so

^ood. For sale by all the principal jobbers in

United States, Canada and Europe.

E.M. Dart Mfg. Co., Providence. R.I.

FAIRBANKS CO.. SALES AGENTS.

The Quincy-Manchester-Sargent Com-

pany, of Chicago, have issued a folder

calling attention to their Tie Handling

Tools. The device is called the Q. M. S.,

or the Cafferty tie tongs, and it is 33

ins. in length and weighs 10 lbs. The

idea about the tie tool is that it takes

a firm grip of the tie, something like

the hold an ice tongs can take on a

bit of -high-priced frigidity, and the tie

can be pulled about by the use of the

tongs without making any holes in the

face of it, as is usually done when an

old dull pick is used. The pick holes

gave a chance for the entrance of mois-

ture, which starts decay. The tongs grip

firmly, but do not leave a mark. If you

would like some information on the sub-

ject drop the company a post card.

New York and

Westinghouse Air Brakes

Price. $1.50

One Thousand Pointers for

Macliinists and Engineers

Price, $1.50

All books bound lr» fine clotK

AGENTS WANTED everywhere ;
write for

terms and descriptive circulars. Will be sent

prepaid to any address upon receipt of price.

GRIFFIN & WINTERS
171 La. Sa-Ue Street. CHICAGO

One of the Reasons.

If you should happen to notice any of

the pictures or should read any of the

verses which describe Miss Phoebe

Snow you will find that the conductor

of the train she travels by, is a fine fel-

low, the engineer is all right, and, by

the way, he is a regular reader of Rail-

way AND Locomotive Engineering; that

the fireman handles the scoop filled with

anthracite and fires light and often; the

brakeman is prepared to go back more

than 8 telegraph pole spaces in case the

train is stalled, for Phoebe's sake; and

the porter on the dustless road is not

jet black, but only a dull brown. You

will also observe that the train dispatch-

er is a thoughtful man who knows what

he is about, and the man in the inter-

locking signal tower, like pretty much

everything in the signal department, is

The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels.

Cost too much, take up too

much room and don't give

satisfaction.

Nicliolson

Expanding Mandrels

Taiie everything from 1 to 7

inch holes. Take up little

room — always ready and

you can buy four sets for

the cost of one of the solid

kind

Are You Using Them?
Catalogue tells you
more about them.

W. H. Nicholson & Co.

Wilkesbarre, Pa.
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One Year and
Eleven Months'

SERVICE
WITHOUT RKI'ACKING, ON

HIGH-PRESSLRE LOCOMOTIVES

Style 300 TV.

A throttle failure is an absolute im-

possibility where Crandall's Throt-

tle Valve packing is used.

IT WILL NOT BLOW OUT

Crandall Packing Co.
FACTORY AND GENERAL OFFICE

PALMYRA, - NEW YORK
BRANCHES

New York Cleveland
136 Liberty St. So. Water St.

Chicago

52 West Wa.shinKton St.

Patents.
QEO. P. WHITTLESEY

M«aiLL BUILDING WASHINQTON, D. C.

Terms Reasonable. Pamphlet Sent

Molding Machines
Vertical Vibration. Power Draft

ALL KINDS OF MACHINES

up to datf, and hu docs his work in .1

' irainlnforward and businesslike way.

.All this yon may see in the posters, or

>(jii may find it out if you travel on the

Lackawanna, Ijiit there is one secret

which we would like to let you into, and

that is another of the reasons for the

dazzling whiteness of Phoebe's dres»

—that is the way we usually speak 01

ladies' costume, but we acknowledge that

"smart frock" is the modern phrase-
perhaps you think that the dustless roa<l

is responsible; so it is in part, but on the

Lackawanna, although the engines tiiake

MO smoke, there is now and then a ccr

tain amount of bad, wicked dust trying;

to blow in on the right of way from som
outsider's property, and to prevent even

this insignificant quantity from finding n

lodgment in the cars, the Lackawanna
has lately installed the Vacuum Cleaner

Company's system. Cars are cleaned

without any dust being stirred up. and

what dust there is, is quietly and quick'y

sucked up into the flat duck bill at ih

end of a coil of rubber hose, which tlir

car cleaner uses. Such dust as may have

erejjt in when nobody was looking, dis-

appears for Kood and all in the twinkling

of an eye. The cars are thoroughly

clean, and no joking about it, when Miss

Phoebe Snow takes her place, resolved

to go ilpon a trip to Buffalo. If you

want further particulars write the Rail-

road Department of the Vacuum Cleaner

Co.. 427 Fifth avenue. New York, and

ask to be informed about the terminal

car system now used. Miss Phoebe
thinks it is now up to the Lackawanna
to get out a new poster and another

verse in order to put the public "next"'

to one of the principal reasons.

Uniformity in Signals.

.\ very itnportant move toward uni-

fonnity of railroad operation was re-

cently made when the Railway Signal

Association, in session at Washington,
approved a change in signal colors and

positions governing the movement of

trains. The association approved the use

of a green light at night for "proceed,"

yellow for "caution," and red for

"stop." The use of the tipper right

hand quadrant for semaphore indications

for day was also approved. There is,

however, a great number of roads that

are still using white for "proceed,"

green for "caution." The association is

working for a uniform signal system in

colors for all lines.

THE E. H. MUMFORD CO.
irth & Cairowhill StreeU, PHILADELPHIA, PA.
J. W. JACKMAN .t CO.. Ltd.. n9 Vlt-forla St . London, S. W

In eighteen months Oregon has fur-

nished between 40,000,000 and 50,000,000

ft. of fir lumber for use in the con-

struction of cars at the shops of the

Pullman Co., at Pullman, 111. In the

purchase of this material the company
lias expended nearly $t 500.000.—Xew
York Commercial.
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Arched Structures. •.: stresses wliicli stoiic is not well able shaped stones is trioiight to have been

Very li(tle is known as to the origin to bear. the natural development from the rudi-

of the arch. It is supposed to have Some authorities suppose that when mentary arch formed by the two pieces

been devised by builders in very an- builders in early days found a flat stone of broken stone lintel.

cient times, more or less by accident, hntel had been broken, the masons in the .Arched apertures have been contrived

RAILROAD BRIDGES OVER THE NIAGARA GORGE. THE CAXTILEVER AND THE STEEL ARCH

The oldest method of carrying a wall

above an opening for a door was the

use of a flat stone supported at its ends.

The weight resting on this flat stone or

lintel had a tendency to break it down
in the center, as its upper surface was
necessarily in compression and its un-

der side was in tension, which are forms

process of repair used the broken

pieces again, but set them at an

angle to each other so that the broken
edges came together, and in this way
secured a door opening with a triangu-

lar top, and of greater strength than the

solid flat stone had been before. The
subsequent use of three or more wedge-

in ancient buildings, formed by the step-

ping out of the end stones of several

courses of masonry, and the beveling

of? of their lower corners. This form
of building had in it nothing of the

principle of the arch, and these arched
apertures were not used extensively

enough to warrant the belief that' they
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were in any sense part of any prevail-

ing style of ancient architecture.

The round arch seems to have been
distinctly Roman or possibly Etruscan.

The Romans prior to their conquest of

Greece took many of the arts from Et-

1 1 1 1 1 1 1
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could be moved out of the perpen-

dicular as required. The top chords of

the Pratt trusses thus became, in each

case, chains by which the panels were

held upriglit as each was built out over

the stream, and the anchorage sustained

the weight during' the period of con-

Old Time Railroad Reminiscences.

BY S. J. KIDDER.

In the January number of Railway

AND Locomotive Engineering was related

my first air brake experience on a prom-

inent western trunk line, and I spoke of

METHOD OF ERECTING STEEL ARCH WITHOUT F.\LSE WORK

struction. The pull on the anchorage

was about 1,060,000 lbs. on each chain

and sustained one, half-truss of the arch.

Each toggle was expanded or contract-

ed by the movement of a cast iron nut

turned by six levers each 11 ft. long.

Both double arches were built out over

the water without the use of false work

and finally met in midair far above the

stream. When the arches were finally

completed, the anchorage system was

removed and the bridge became self-

sustaining.

The shore spans or Pratt truss bridges

are entirely independent of the main

arch. They are attached to the first

post of the shore panel of the arch, by a

pin through the top chord and their

shore ends rest upon rollers. They are

thus free to move without straining the

arch.

The length of the structure is made
up of 550 ft. arch span, two shore spans

each IIS ft. long and two approaches

each 14s ft., making a total of 1,070 ft.

in all. The total weight of the bridge

is 7,200,000 lbs. Under a test load of

5,200,000 lbs. the arch deflected one inch.

The arch was designed by Mr. L. L.

Buck, of New York, and the work was
done by the Pennsylvania Steel Com-
pany in 1897. During the building of

this magnificent structure, stretched

like the bow in the clouds, above the

surging flood, not a single human
life was lost. The bridge build-

ers after so successfully bringing this no-

table achievement to completion, might

almost with propriety have inscribed

upon their work that line from Ovid:

"Exitus acta probat"—"The event ap-

proves the acts."

the drawbacks then existing which pre-

vented my exercising any good offices,

with a view of correcting the numerous

deficiencies which were apparent in mat-

ters pertaining to air brakes, and which

contributed to constant danger in train

handling and at the same time seriously

Mate of affairs was understood by the

higher officials of the road that little

time would elapse before they would re-

alize that radical action in the way of

improved brake service was essential to

a safe conduct of the company's busi-

ness, so far as the running of trains was
concerned.

It must be confessed that I did not

look for much encouragement from the

head of the motive power department,

knowing as I did his propensity for blue-

penciling requisitions for G-6 brake

valves, sent in each month by a progres-

sive master mechanic located at a re-

mote point on the road and the fact,

too, that the S. M. P. had finally written

this official that when he wanted any

brake valves he would, himself, give in-

structions to that effect. In time, how-

ever, the looked for opportunity present-

ed itself, as a change of management

took place and the new^ officers were

not slow in observing the generally de-

ficient brake conditions prevailing, a re-

sult of which, to me, was an invitation

to visit the road, a request I ver>-

promptly accepted. Reaching head-

quarters I was met by one of these new

officials who had, by the way. a consid-

erable knowledge of automatic brakes,

though somewhat limited from a prac-

tical standpoint, but who fully appre-

ciated the serious conditions and was

STEEL ARCH REPL.ACING SPIDER-LEGGED WOODEN STRUCTURE

reflected on the brake apparatus itself.

I had watched this condition of affairs

with very great interest, meanwhile fre-

quently indulging the hope that some-

thing might turn up which would open

the way to my getting in touch with the

situation, as I felt sure when the real

most anxious for their prompt correc-

tion. In company with him a call was

made on the general manager, during

which time the subject of air brakes was

very fully canvassed, and in reply to nu-

merous questions I was quite able to

point out and criticize the general air
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brake conditions existing, such as ob-

solete apparatus on both engines and

cars; deficient driving wheel brakes on

some engines and too high brake power
on others, a result of one standard con-

tour of spread brake cams; the great di-

versity of braking power on passenger

cars, as a rule very low on those having

plain triple valves and a high braking

force on the comparatively few having

quick action triples, and which, owing
to the use of three-way cocks, frequent-

ly went into undesired emergency appli-

cation, resulting in large numbers of

skid wheels and stuck brakes. These and

many other undesirable features were

presented which called forth from the

general manager the remark that it was

a very odd state of aflfairs for an out-

sider to be so much more familiar with

conditions on the road than their own
men and that brakes as good as their

neighbors' must be had. The general

manager having assumed so favorable

an attitude, my assistance was volun-

teered and which was accepted, he, in

z/V.

7,-'.' __ '
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turn, offering every resource regardless

of expense looking to a revamping of

the brake apparatus.

The first move made was to resusci-

tate a number of engineers' brake valves,

brought to our attention by the store-

keeper, w'hich had long reposed in the

storehouse and arrange for their appli-

cation to engines going through the back

shop in lieu of the standard three-way

cocks, removal of blind gaskets from

the pump governors; changing the

driver brake pistons from pull to push;

in short, inaugurating such work that

each engine coming from the shop would
be provided with the most approved ap-

paratus. This work having been got well

I'ndcr way, the second point of vantage

was the car shops, where plans were for-

mulated for increasing the leverage of

passenger train equipment to a proper

maximum; consignment to the scrap

heap of decrepit brake beams, light rods,

levers, etc., they to be replaced by oth-

ers of a more substantial character, and

removal of plain triples to make room
for quick action valves. The next pre-

liminary was to make provision for in-

structing the men, and in the absence

of any school apparatus, something of

that character had to be improvised. An
old passenger coach, occasionaly used as

an observation car, and from one end of

which the seats had been removed, was

procured, and work at once began to

convert it into an instruction car. In

the unoccupied portion of the car was
erected a three-way cock, a G-6 brake

valve, a freight reservoir, cylinder and

triple valve with suitable gauges for reg-

istering main reservoirs, train pipe, aux-

iliary reservoirs and brake cylinder pres-

sures.

Under the car was placed an extra

train pipe equivalent to that of a freight

car, which was connected to the train pipe

of the car at its forward end with the

usual hose and couplings, the car itself

being provided with a plain triple valve,

and which was retained to demonstrate

the harmonious operation of this triple

with the quick ac-

tion valves. An
additional pipe ex-

tended from the

brake valves to the

front end of the

car, through which

main reservoir air

could be supplied

from a locomotive

which was to be

used for that pur-

pose. Upon com-

-fS pletion of the in-

a': struction car it was

set into a side track

and eighteen freight

cars, taken at ran-

dom from service,

placed behind it

and which, after the hose had been

coupled to the passenger car, completed

the instruction outfit.

Considerable curiosity was manifested

by a number of the engineers while the

car was being fitted up, and on one oc-

casion during the progress of this work
my anticipations were somewhat rudely

shaken when one of the old passenger

men, while critically examining the G-6

brake valve remarked, "You are wasting

your time fixing up all that apparatus

here, for we don't want anything but

three-way cocks and we ain't going to

have them, either." "Well, I am awful-

ly sorry to hear that," said I, "for, of

course, if you won't have them, that

settles it, but you know a circus always

plays after making a stand, and so long

as we have advertised on the round-

house bulletin boards to give exhibitions

along the line and our menagerie is about

ready for opening up, we may as well

give a few performances anyhow."

"That's all right," he replied, "but I can

v>

see your finish, so far as them double

1,'ack-action brake valves are concerned."

It might be remarked that knowing
the feeling of the S. M. P. on the sub-

ject, these sentiments of the engineer

were not so much of a surprise to me,

following' the abrupt manner they were
introduced, for in a discussion with that

officer and one of his master mechanics,

both of whom were yet filling their re-

spective positions on the road, they had
informed me that home-made three-way

cocks were cheaper and better than

Westinghouse puzzles; that the engineers

preferred them and that was enough.

As per bulletin instructions, some thirty

engineers gathered in the car on the

opening day. They were a nice looking,

good-natured lot of men, but it was
clearly to be seen that many of them

were present rather from curiosity and
respect to the bulletin order than

an anxiety to acquire knowledge
of the new brake valve and other

devices,, and the school was open-

ed with a full realization on my part

that some radical action must be taken

to turn the tide of sentiment. While

fitting up the car among the workmen
engaged was a car air-brake inspector,

whom I had observed was an unusually

bright sort of a fellow, and he was

chosen as an assistant to open and close

angle cocks along the train. When in

the demonstrations it became necessary

to vary the number of air brakes, he

understanding this, information was to

be imparted by certain signs from my-

self to him.

The session was opened with a de-

scription of the various pieces of ap-

paratus, the lecture continuing by taking

up one by one the points I wished to

emphasize and which were illustrated as

we proceeded by operating the brakes.

During this time, however, I had been

endeavoring to formulate an object les-

son by which could conclusively be im-

pressed upon my auditors the very su-

perior qualities of the G-6 brake valve as

compared to the three-way cock, in han-

dling quick action brakes, a type with

which they were to a great degree un-

familiar, and in good time a solution pre-

sented itself.

When the lecture was concluded I

said: "Now, gentlemen, I am going to

endeavor with a little assistance from

one of you to show two things : First,

that of the men before me the one who
has had the longest experience handling

a three-way cock can do better braking

with this new valve the first time he

tries than he can with the three-way cock

after all his experience with it. and, sec-

ond, that while it has been several years

since I handled brakes with a three-way

cock and consequently am much out of

practice, I can do better brake work

than any of you. As was expected, my
assertions were met with derisive
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laughter, and, on some of the faces, a

look of disgust was apparent. In re-

sponse to an invitation the oldest man
stepped to ihe front and with the re-

made "he guessed he was the fellow I

wanted," placed his hand on the three-

way cock handle.

"How long have you been handling

a three-way cock?" I inquired.

"Twenty-two years," he replied.

"What kind of service?"

"Passenger trains."

"Do you ever have any trouble when
there is a cjuick action lir.ike in tlic

train?"

"Yes, but the trouble don't come from

the three-way cock, for the brakes work
all right when we don't have any of

your dynamite triples."

While this colloquy was going on, I

signaled my assistant to give us three

cars, then requested the engineer to

imagine himself making a know-nothing

stop with a service application, and

which he proceeded to do, but almost

simultaneous with the movement of the

three-way cock handle the brakes went

stant fear that someone would venture

the remark that he couldn't tell how to

handle the brakes, not knowing how
many were operating, but, fortunately

for me, the question was not raised un-

til a later and opportune time when it

aided in making the object lesson more
forcible.

As the erratic performance of quick

action brakes when handled with a three-

'

way cock had by this time been pretty

well exploited, and the causes therefor

explained, _lhc G-6 brake valve was sub-

stituted, followed by an explanation of

its characteristics, what each notch of

the brake valve handle spring quadrant

signified and that the handle could be

moved slowly or quickly from one posi-

tion to another with no bad results, af-

ter which the engineer was requested

to make a service application as attempt-

ed with the three-way cock, the three

cars being qut in as in the first experi-

ment.

To the surprise of all. the brakes re-

sponded properly a number of times,

and while explaining the piston valve

I had just started to go into a more
detailed comparison of the two valves

when up jumped an engineer, who ex-

claimed: "You said you could handle

the brakes better with a three-way cock

than he did."

"I did say that, didn't I?" and there-

upon the three-way cock was again

brought into action and I proceeded to

operate the brakes of the three and
twenty car trains respectively and which,

(if course, was a comparatively easy

matter, knowing as I did the number of

brakes I was contending with.

That object lesson was a productive

one, as by making good my assertions

and delivering the goods the confidence

of the men was gained, but in the sev-

eral weeks I spent with the instruction

outfit not another man could I get be-

fore the class to operate a three-way

cock. Much interest followed the open-
ing day and among my most pleasant

air brake recollections is that of the

time spent among those men who at

first had looked upon my advent on the

road as a sort of disorganizer of fixed
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on with an emergency application. Af-

ter a release and re-charge, a second at-

tempt was made with like result, but the

third time he managed by sufficiently re-

stricting the discharge from the train

pipe to get a service application.

Following this, and while explaining

the cause of the brake's erratic perfor-

mance I signaled to cut in the entire

train, then asked to have the know-noth-

mg stop repeated.

This brought more trouble, for, in

three attempts, the brakes failed to re-

spond, and, when they did finally apply,

the five head ones released upon lap-

ping the three-way cock. After con-

siderable experiment and explanation,

with extreme care in moving the han-

dle to lap. the brakes all applied and

remained set and upon releasing a signal

was again given to cut off all but three

cars and a number of service applica-

tions were followed with quick action.

By this time my pupil was laboring

under considerable excitement, with

great beads of perspiration coursing

down his face, while I, too, was in con-

operation in the brake valve the twenty

cars were cut in and brakes applied, and.

as before, my assertion was verified that

he could do better braking the first

time he handled the brake valve than

with all his three-way cock experience.

"I give it up," he said, "you have

called the turn, and I don't go up against

any more air brakemen in this business."

He took his seat, and as he did so, one

of the men said, "Say, Mr. K., you

didn't give him a fair show." "In what

way?" I asked.

"Why. you did not tell him how many
brakes he was handling."

"Did he get good results with the

three-way cock?"

"No."'

"How about the 'new fangled' brake

valve?"

"Brakes worked bully, so far as I could

see."

"Well," I said, "the number of brakes

operated with the new valve was iden-

tical to those in the first attempts and

you observed my assertions have been

verified to the letter."

traditions, but who, as they became fa-

miliar with the new air apparatus, were

not slow in taking advantage of the op-

portunity afforded them to become pro-

ficient with its construction and opera-

tion. Further than this, all engines and
cars passing through the shops came out

with the proper apparatus, and in the

course of time the equipment of the road

was in a condition to compare favorably

with that of their most progressive

neighbors.

Among my files is a lettsr written me
a year after the instruction car made its

advent in which, after relating the prog-

ress made in air brake matters, goes

on to state that during that year the

saving in skid wheels alone more than

paid the entire cost of replacing the old

apparatus with modern brake appliances.

While railroads are clamoring for de-

livery of new freight cars from the sev-

eral car works in the countrj*. the car

companies complain that the railroads

cannot bring them the materials to make
the cars fast enough,—N. Y. Commercial.
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Balanced Compound for the N. P.

The Northern Pacific Railway has just

received from the Schenectady works

of the American Locomotive Company
two Pacific type or 4-6-2 passenger en-

gines built with four cylinders and in the

form of a balanced compound. The en-

on the cranks of the leading driving

axle.

This arrangement was used in order

to obtain a proper length of high pres-

sure main rod without any radical

change in length of wheel base and

boiler, from the simple Pacific type

similar increase in length of boiler and

tubes, or to have used a bifurcated high

pressure rod, straddling the forward axle.

The main valves for all the cylinders

are of the piston type, 14 ins. in diameter.

There are four valves, and each pair

are tandem. They are in a horizontal

-^ 72-"-—

-33'S-"—

GENERAL PLAN OF NORTHERN PACIFIC BALANCED COMPOUND

gine, which we illustrate, is one of these

engines and, besides being interesting

from the standpoint of design, it has

the distinction of being the forty thou-

sandth locomotive turned out by the

builders. Although in its distinguish-

ing features it represents no new or un-

tried principles, it combines in one en-

gine probably the latest development

in locomotive design in this country.

The features of the engine are the four

balanced compound cylinders, the boiler

with combustion chamber and the Wal-

schaerts valve gear.

The cylinders are 16^ and 27^ ins.

by 26 ins. stroke, and the driving wheels

are 69 ins. The calculated tractive pow-

engines of the same road. By
placing the high pressure cylinders

at a slope of i in 15 and extend-

ing the front end of the boiler, keeping

the length of the flues the same as in the

simple Pacific type engines referred to,

a length of high pressure main rod

of 91 V4 ins. was obtained. The angle at

which the high pressure cylinder is

placed is such that it gives ample room
above the truck, not only for the cylin-

ders itself but for the cylinder cock rig-

ging. There is no gain in power by

reason of the slope of the high pressure

cylinders, and the only reason it has been

done is to give room above the truck and

keep the longitudinal center line of the

position, and are actuated by Wal-

schaerts gearing. The fact that this valve

gear is outside, has been taken advan-

tage of in order to brace the frames to-

gether by means of a heavy steel casting,

which is bolted to and flanged against

the frames. The frame is made all in

cne piece, and is composed of cast steel.

On account of the use of the Walschaerts

valve gear, very strong frame bracing

was possible. Instead of the usual waist

sheet cross ties, a heavy steel casting is

bolted between the frames over the mid-

dle driving axle, and the waist sheets are

bolted to each end of this casting. The

waist sheets extend down and are bolted

at the bottom end to steel cross ties ex-

VALVE GEAR AND CYLINDER ARRANGEMENT, NORTHERN PACIFIC 4-6-2

er is 30,340 lbs., and with 157,000 lbs. on

the driving wheels, the ratio of tractive

effort to adhesive weight is as I is to

S.17. The low pressure cylinders are

outside and are in the usual position,

their pistons drive on the crank pins of

the rear driving wheels. The high pres-

sure cylinders are set forward and lie

at a slight angle, and their pistons drive

cylinders directed toward the center of

the forward driving axle. With the four

cylinders in the same transverse plane, it

would have been necessary, in order to

obtain a satisfactory length for the high

pressure main rod, to have either in-

creased the distance between the center

of Cylinders and the forward driving

wheels from 30 to 36 ins., involving a

tending across the lower rails of the

frames front and back of the main pede»-

tals.

The pedestal binders are also steel

castings which pass round the outside

of the bottom of the jaws. They are

held in position by a pair of small bolts,

but the holding power of the binder is

secured by a pair of wedge pieces fron*
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and back, which, wlicii pulled into posi-

tion by a bolt and nut, clamp the ends

of the pedestals between the spacing

piece which forms the centre of the

binder, so that everything is held

perfectly rigid.

The springs are overhung and easily

got at, and the weight on the drivers is

equalized together and also equalized

with the trailing truck wheels. The driv-

ing wheels arc all flanged and are equal-

ly spaced, being exactly ^2 ins. apart.

The trailing truck wheels are 45 ins. in

diameter. This truck has outside jour-

nals it has a self-centering device at the

back which enables the truck to swing

back into place when coming off a curved

piece of track to a tangent. The reach

rod in this engine is a piece of wrought

pipe supported on a roller in the center.

It is, in consequence, light and stiff.

An electric head light is used on this

engine.

The advantageous features claimed for

per hour, and 1,980 at 75 miles per hour,

while the original simple engine develop-

ed from 1,400 to 1,500 H. P. The other

advantages arc the subdivision of power

between four cylinders and between two

axles, reduction of bending stresses on

the crank axle due to the fact that only

half the turning moment is transmitted

through each axle and the advantages

of light moving parts which will mini-

mize wear and repairs.

• The boiler is of the extension wagon

top type with first ring 72"/^ ins. in diam-

eter. The steam pressure is 220 lbs. per

sq. in. The heating surface is a»9o8.8

sq. ft. in all, which is made up of 2,667

in the tubes, 232.9 in the fire box, in-

cluding the combustion chamber, and 8.9

sq. ft. in the arch tubes. The grate

area is 43.5 sq. ft., which gives a ratio

to heating surface as I is to 68. There

are 306 tubes, 2 in. in diameter and 16 it.

9 ins. in length. The combustion cham-

ber is approximately 36}^ ins. deep, and

The tender frame is composed of 13-iri.

steel channels; the tank has a water bot-

tom and will hold 7,000 U. S. gallons.

The fuel capacity is 12 tons. The engine

is a handsome machine, and when the

output of the ten locomotive building

shops since the inception of each is add-

ed together, this engine is the forty thou-

sandth locomotive built by the owning
company. Some of the principal di-

mensions arc as follows:

Axles—Driving journalB, main, iixwVi ins.; oth-

ers, 9!<jX]2 ins.; engine truck journals, diam-

eter, dYi ins.; length, 12 ins.; trailing truck

journals, diameter, 8 ins.; length, 14 ins.;

tender truck journals, diameter, iVi ins.;

length, 10 ins.

Boiler— Fuel, bituminous coal.

Fire Box—Type, wide; length, 96 ins.; width,

65 j4 ins.; thickness of crown, H in.; tube,

M in.; sides, H in.; back, \i in.; water space,

front, 4^ ins.; sides, 4 ins.; back, 4 ins.;

crown staying, radial.

Tubes—Diameter, 2 ins.; No. 11 B. W. G.

Engine Truck—Four.wheel swing center; W. I.

frame; trailing truck, radial type with out-

side journals.

NORTHERN P,\CIFIC R.-\IL\V.\Y FOUR CYLl.XUER BALA.XCEU CoMl'ijU .\ 1)

W. Moir. Mechanical Superintendent • American Locomotive Co.. Builden

the four cylinder balanced compound en-

gine are : The approximately correct

balance of the reciprocating parts com-
bined with the almost perfect balance

ef the revolving weights and a. per-

missible increase of weight on driving

wheels on account of the elimination of

the hammer blow. In this engine an

increase of 11,000 lbs. on driving wheels

over that of the Northern Pacific sim-

ple Pacific engines was possible on ac-

count of the better balance. An in-

crease in sustained horse power at

high speeds without modification of

the boiler is also possible. The
builders state that from tests made
en the New York Central's four

cylinder balanced compound 4-4-2 engine,

it was shown that with indentically the

same size of boiler the compound en-

gines developed from 20 to 30 per cent,

greater horse power at high speed than

the original simple engine. In actual

service the compound engine developed

1,688 indicated horse power at 6" miles

some of the advantages claimed for it

are that with the combustion chamber
the ends of the flues being removed
from the hottest part of the fire, a great

reduction in flue leakage is effected, also

that the combustion chamber gives am-

ple room to work on the flues without

removing the brick arch. The combus-

tion chamber increases the heating sur-

face of the fire box and though it re-

duces the tube heating surface. It is said

to steam as well as a similar engine

without the combustion chamber and

greater tube heating surface. We are in-

formed that a thorough trial of the com-

bustion chamber on the Northern Pacific

has demonstrated the fact that where

water conditions are bad it reduces boil-

er repairs.

The weight of this engine in working

order is 240.000 lbs., and that of the en-

gine and tender together is 380.500 lbs.

The rigid wheel base is 12 ft., that of the

whole engine is Z2, ft. 5 ins., and that of

the engine and tender is 62 ft. 10 ins.

Piston—Rod diameter, 354 ins.; piston packing.

2 C. I. snap rings.

\'alves—Type, piston, travel, 6 ins. ; steam lap, i

in.; exhaust clearance, high pressure, 5/16
in.; low pressure, J| in.; setting, J4 in. lead

full front and back.

The H. W. Johns-Manville Co., of New
Y'ork. are now placing upon the market
and installing sectional tile pipe con-

duit, which providesacoveringforpipes

running underground. This is known as

the "J-M" Portland Sectional Conduit,

and consists of tile pipe made in top

and bottom sections. The division be-

ing made by cutting half through the

shell of the pipe before it is baked.

and then breaking afterwards, so that

the joint is very much like that made
ill replacing pieces of a broken plate,

the use of hydraulic cement makes it

possible to put these sections together

when desired. The top and bottom sec-

tions are numbered to correspond, so

that the same sections can always be

mated.
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Hydrostatics in the Shop.

It is a well known law in physics that

the pressure of a liquid on the bottom 01

a vessel, due to the weight of the liquid,

is independent of the shape of the ves-

sel, and is also independent of the quan-

tity of liquid which it contains. The
pressure on the bottom of the vessel de-

pends on the area upon which the pres-

sure is exerted, and its depth below the

surface of the liquid. This principle has

been called the hydrostatic paradox be-

cause the same pressure may be obtained

by using different quantities of the same

liquid.

As an example of this hydrostatic

paradox, take an ordinary funnel, such as

is used to fill an oil can cork the small

end of the funnel, and fill it full of oil,

the pressure on the cork will be equal

to the weight of a column of the oil

with a cross section equal to the area of

the end of the cork, and as high as the

surface of the oil is above the cork. Now
suppose you tie a piece of canvas or

leather over the wide bell mouth of the

funnel, so that oil will not leak out, and

turn the funnel upside down, you will

have as much pressure on the leather as

if you had a cylindrical pot, with a bot-

tom equal in area to that of the leather,

and the pot filled to a depth equal to the

height of the oil in the inverted spout of

the funnel.

Pascal, the great French mathema-

tician, in 1647 performed an experiment

which proved this curious fact concern-

ing pressures caused by liquids. He took

a strong cask and filled it with water. In-

Hy. i Loc't. Eng.

OUTLINE OF THE HYDR.\ULIC PRESS

to the upper head of the cask he tightly

fitted a tube of small diameter and about

34 ft. long. On filling this slender tube

with a comparatively small quantity of

water he succeeded in bursting the cask

open near the bottom. In this case the

pressure exerted on the bottom and lat-

erally was the same as if the 34 ft. tube

had been of the same diameter as the

cask.

The fact that the pressure of a column

of water is exerted on the sides of a ves-

sel, proportional to the height of the

water above the point pressed upon, may

be seen by looking at an ordinary rail-

road water tank and observing that the

bands which surround the staves are

closer together at the bottom than they

are at the top. The principle of fluid

pressure being exerted in all directions

when confined, is made use of in vari-

ous ways but one conspicuous example

may be seen in any railroad shop by

those who take time to examine an ordi-

nary wheel press. This machine is

nothing more than a powerful hydraulic

press applied to the special work of put-

ting wheels on axles or in taking them off.

Consider, for example, the 600-ton

wheel press made by the Niles-Bement-

I'ond Co., which we illustrated and de-

scribed on page 483 of our October issue.

One of these presses may be seen in

Hy.
.J

Loco. Eng,

FLUID PRESSURE ACTS IN ALL
DIRECTIONS

the Meadville shops of the Erie Rail-

road. The ram is 17 ins. in diameter

and has a travel of 42 ins. There are

three pumps which force water into the

chamber containing the ram, and one of

these has a diameter of i in., another is

iVi ins. in diameter, and the largest is

iJ4 ins. in diameter. All have a stroke

of 4J4 ins. The total area of the three

pump plungers is 4.417 sq. ins., while that

of the ram is 227 sq. ins. The ram has

therefore more than 51 times the surface

of the combined area of the three pumps.

If the three pumps, working together,

each developed a pressure of 5 lbs. per

sq. in., there would be something above

255 lbs. pressure on the end of the ram.

When only the smallest pump is used, as

it may be for the final placing of a wheel

when slow movement of the ram is re-

quired, the pressure developed by the

I in. pump is multiplied 289 times, so

that if it should develop a pressure of

4.000 lbs. it would, in one stroke, force

into the large chamber a quantity of

water which would spread out over the

base of the ram. into a film not much
thicker than a sheet of stiff paper, but

the ram, if we neglect its own friction,

will then be found to push with a force

of more than a million pounds, while ad-

vancing through the minute space of

about one-seventieth of an inch.

Proposed Railway in Spain.

A dispatch from Bilbao, Spain, states

that a board of engineers is engaged in

the consideration of a scheme for the

construction of a railway connecting

Ferrol with Santander via Aviles and

Pravia, and linking Santander with Bil-

bao and San Sebastian, and finally ter-

minating at Hendaye, on the frontier.

The Spanish Government has promised

support to the scheme. The line will

traverse a rich mineral district that

has hitherto been little worked.

Temporary Frame Patch.

A very good patch lor a broken loco-

motive frame was recently brought un-

der our notice. The frame was on a

teii-wliecl engine where provision is

mode tor the hre box to come out flush

with the outside of the frame and to

slope forward. The break was in the

top bar, clear througli, and was at a

point where the frame had been welded
in the making, and through an old bolt

hole.

The method of patching consisted in

bolting a pair of flat plates, one on each
side, on the outside of the frame. The
patches came flush with edges of the

frame bars, though our illustration, in

order to indicate the outline of patch,

shows it as just inside all round. These
flat patches were secured by six hori-

zontal bolts.

The space between the top and bot-

tom frame bars was occupied by a U-
shaped piece of wrought iron, closely

fitted. This was secured to the lower
frame bar by three bolts, and to the

pedestal jaw by a countersunk headed
bolt, as shown in our illustration. The
top of the upper frame bar had a piece

of wrought iron fitted to its sloping
contour, and the bolt next the pedestal

passed through the frame and was
tapped into the U-shaped piece, where
it fitted round under the lower edge of

the upper frame bar, The piece was
stepped down on its upper side, and a

couple "of bolts were passed through
the frame in the spaces between the

TEMPORARY FRAME PATCH

three horizontal bolts. The whole

patch was found to be very serviceable,

although the boring of the holes weak-

ened the frame. It was quickly and

neatly done, and constituted a tem-

porary repair which lasted until the

engine had to go to shop. The upper

edge of the side patch on the outside

had to be beveled in order to facilitate

the caulking of the mud ring corner.

Tlie General Electric Company, in

common with many other large manu-
facturing concerns, is announcing a

general advance in prices of electrical

apparatus and supplies. This will not

unlikely be followed by further ad-

vances if present market conditions

continue, and no immediate change is

predicted.
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General Correspondence.
Hose Gaskets.

Editor

:

That a tiling oi beauty is not always

a joy forcvc-r is well illustrated by the

brands "Sublime." "Gladliand," and
"Ridiculous," in the hose gasket world.

The iirst is short of the fluid extract of

gum caoutchiuic, lacks correct measure-
ment, and bi'.irs a delicate but false

impression of a trade-mark, while the

second resembles the real thing in

gauging, but has cold shivers, or that

tired feeling after a few months, and
breaks down in attempting to. apply

them, while the latter among some is

of such bold proportion as to win favor

by the generosity of stock. Now the

hose gasket is an innocent looking little

article. It's value begins at the coal

pile, and the coal pile is an item of

e-xpense, you know! From heat energy

generated at the locomotive firebo.x

there is developed a colorless gas in the

steam dome which keeps the air com-
pressor alive; and the air pump is an

item of expense, you know! Steam,

too, is supposed or intended to supply

necessary warmth for interior heating

of cars, not the outside of them, as the

gasket ofttimes infers.

From the air compressor the agency

known as compressed air is intended

to perform a vital function that must
exert its influence in retarding or stop-

ping at least seventy-five per cent, of

the movement of cars in a train on the

road. To have this power brouglit tn

its best use, train line leaks should be

nominal. In mechanics, if a piece o!

metal of specified dimension is found

of insufficient strength the weakness is

overcome by substitution of a metal

that will stand the strain. But the poor

hose gasket has been for years and is

yet an instrument of such insignificance

that any old thing seems to apply in

purchasing them. Thousands of dol-

lars have been expended by railways

in renewals of damaged hose couplings,

due to pounding them to. make tight

a joint.

So much for the sermon! Now gen-

eralize : Why not insist on a gasket

that is standard in gauging and qual-

ity? The machining of couplings, espe-

cially air and signal, have been a stand-

ard for years. There is no such thing

as one thirty-second of an inch differ-

ence in grooving. The quality of a

hose gasket should be such that deter-

ioration should not impoverish its fiexi-

bility in six or even twelve months.

The manufacturers of air and steam

apparatus without question know
through the efforts -of years experience

of their ellicieiil inspectors just what

tlic requirement should be along these

lines and tlic cheapest, little big thing

ill line of purchase by railways is to in-

sist that to be genuine specifications

must be within the manufacturers' re-

quirement, thus indirectly holding man-
ufacturers of air brake and steam heat-

ing apparatus strictly responsible for

standards of qualitv and measurement.

W. H. D.

Cmicoid, N. H.

This Is All Right.

Editor:

A great deal has been said and nu-

merous write-ups have appeared on the

pencil sketch showing plans and di-

mensions of my new 60-car capacity

freight car repair yard at Eldon, Mo.,

together with four cuts showing the

manner in which we handle wheels,

heavy materials, scrap, etc. You will

note by the sketch that this yard is

composed of two parallel tracks, 20 ft.

centers, 30 cars capacity each. Between
these two tracks, running full length, is

a 20 in. gauge track of 30 lbs. to the

yard iron rail. Wheels of truck arc

8 ins. in diameter. Hung underneath

the axles, coming up to the level with

top of rail, is a channel iron spring

plank out of an old car-truck, with the

flange turned up. This makes an ex-

C.\R REP.\IR TR.^CKS WITH 20-INfCH TR.\CK FOR DOLLY TRUCK

subject of strengthening our cars to

keep in step with the increasing size of

our locomotive power, and many im-

provements have been made in the last

few years, but while doing this, it is

apparent that the facilities for doing

with have been seriously neglected. In

visiting the manyfreightcar repairyards

throughout the country, in most cases

you find them handling the repairs to

cars in the same old way that they

were doing years ago; and you may
see man}' new terminals with the con-

struction of the repair tracks the same

as they were years ago.

Some two years ago this important

subject began to appeal to me; conse-

quently I have given the matter of con-

struction of, and handling of materials

on, repair tracks serious consideration,

and am submitting to you herewith a

cellent truck for handling wheels to

and from any point in the yard.

This yard is surfaced to the top of

the rail between the tracks; also an

8 ft. shoulder on the outside of the

tracks with gravel, making the entire

yard level. Between the rails of each

track the filling only comes up to the

top of the ties. The dotted lines in the

sketch show air line underground, with

the hose connection every 30 ft. This

air line furnishes air to operate a crane

located in the center between the four

wheel tracks, which is used to load and

unload wheels and other hea\-y ma-

terials. Air pressure is used for testing

of brakes and operating air motors for

boring; also an air hammer that is used

in repairing steel cars.

Illustration Fig. I shows a laborer

handling dolly truck loaded with jacks
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and tools, preparatory to changing a

pair of wheels from under a car. The
laborer delivers tools to a truckman

and his helper. Then, with the assist-

ance of another laborer (we work two

on this repair track), he goes after a

any further details be desired, by ad-

dressing me, I will be glad to answer
any questions that may be asked.

C. E. GOSSETT,

Master Mechanic.

Eldon, Mo.

stationary engine with its drivers off the

ground. In this case a driver is a lever

of the third class. The axle is the ful-

crum, the tire is the weight and the

crank pin is the power. We all know
that in a lever of the third class the

PLAN OF CAR REPAIR TRACK AS LAID OUT AT ELDON. MO.. ON THE ROCK ISLAND LINES

pair of new wheels, using the dolly

truck as shown in Fig. 2. After the

new wheels are delivered to a point

where they are to be applied, the sec-

ond hand pair of wheels which have

been removed from the car are loaded

on the dolly truck and eventually stored

on the scrap wheel track. Fig. 3 shows

Slip of Driving Wheels,

Editor:

I have been very much interested by

the articles in regard to wheel slipping

which you have published during the

last few months. I think that Mr. Rea-

don's explanation of a driver's slipping

is correct. But when he savs that the

FIG 1. DOLLY TRUCK LOADED WITH JACKS

the dolly truck with a body applied to

it and the two laborers starting out to

clean up scrap about one hour before

the day's work is done. I would re-

spectfully invite the attention of your

readers to this plan of operating a run-

ning repair freight car yard, and should

statement. "The resistance to slipping

increases directly with the increase in

diameter of drivers," made by "Tech-

nology," is incorrect, I do not agree

with him. I will try to prove that the

statement is correct.

We will first take a locomotive as a

nearer the power is to the weight the

greater force it will exert. If we in-

crease the diameter of the drivers the

power is further away from the weight

and the engine is not so powerful, and

therefore not so liable to slip.

With an engine on a track the case is

altogether different. The axle is no

longer the center of rotation, but is re-

placed by the point where the wheel

touches the rail. This point is called

the "instantaneous center." This was
fully described in Railway and Locomo-
tive Engineering, July. 1906, page

310. The point of contact between wheeJ

and rail is the fulcrum, and the crank

pin is the weight. The pressure against

the front cylinder head forces the frame

forward and pulls on the axle, and the

pressure on the piston forces back on
the crank pin or weight. The power
exerted at the axle, or the power, and
the power exerted at the crank pin, or

weight, are the same; but as the dis-

tance from the power to the fulcrum is

greater than the distance from the

weight to the fulcrum, the power at

the axle has the greater leverage

and overcomes the power at the

crank pin, the engine moves for-

ward. If the wheel is made larger, the

weight is proportional nearer the power,

and so the locomotive can develop less

power and therefore is less likely to

slip. In the last case there are a few

minor forces, but these are not large

enough to be taken into consideration.

In the two preceding cases the crank is

supposed to be on the lower half and

the engine moving ahead.

W. M. Dk Witt.
I'erium. N. Y.
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Slipping of Locomotives.
Editor:

In the October number of Railway
AND Locomotive Engineering Mr. T. H.

Reardon takes exception to a statement

made by me in your June number in

regard to the slipping of locomotives.

I feel confident that his criticism is

based on a misunderstanding of my
meaning, and lest others should fall

uito the same error, 1 should like to

explain myself through the columns of

your valuable publication. In the June
number I make the statement that large

drivers have a greater resistance to

slipping than small ones. Mr. Reardon,

and perhaps others, appear to assume

that I mean, that large wheels have a

greater area in contact with the rails

than small wheels, and that the friction

is thereby increased.

The first law of friction, as commonly
stated, is that the friction depends upon

the pressure between the surfaces in

contact and upon the nature of those

surfaces, but is independent of the area

of contact. This Mr. Reardon (|Uotes,

and far be it from me to dispute it.

When he talks about the area of con-

tact between the wheel and the rail, he

is getting down to a very uncertain

quantity ajid one that cannot be meas-

ured with any degree of accuracy. This

fact, together with the statement that

the areas in contact are not a factor in

the friction, make it a waste of time

for us to speculate on the actual area

of contact, or whether a wheel of twice

same for a locomotive with 3 ft. wheels length of cranks, the pressure behind

as for one with 6 ft. wheels. Now, the pistons would have to be twice as

when a locomotive driver slips, we no much with the large wheels to cause

longer have the condition of rolling slipping. On the other hand, the trac-

contaot, but (he wheel revolves about tive force would be only half as much

DOLLY TRUCK TRANSPORTIXG WHEELS

its a.xle, as is the case with a stationary

engine. In the case of the 3 ft. wheel

we have the force of friction acting at

the circumference, that is, with a lever-

FIG 3. TR.\NSFORMED INTO A TRAVELING SCRAP RECEPT.\CLE

the diameter would have twice the area

of contact. Therefore, with a clean,

dry rail in each case and the same
weight on the drivers, it is fair to as-

sume that the friction would be the

age of VA ft., while in the case of the

6 ft. wheel we have the same force of

friction, but acting with a leverage of

^ ft.

This means that, with the same

as with the small wheels. The reason
being that, with equal steam pressures,

cut-offs, and cranks, the foot-pounds of

work done per revolution would be the
same in each case, but with the large

wheels the work would be done through
twice the distance that it would in the

case of the small wheels. Therefore
the pull in pounds would be only half

as much with the large wheels. How-
ever, the power of a locomotive is

usually limited by slipping, and not by
boiler pressure, so we could admit
twice as much pressure behind the pis-

tons of the large wheeled engine with-

out slipping her. This would bring her
tractive force up to that of the small

wheeled engine again, but she would
pull her load twice as far for one revo-

lution as would the other.

Mr. Reardon goes on to say that the

value of the crank leverage in the

eighth position is .7071 of its full value.

and when one crank is on the eighth

the other is on the three-eighths posi-

tion, so that the combined leverage is

1.414 times as much as when one crank
is on the quarter and the other is on
the center. This is true, but the turn-

ing effort is made up of two factors,

leverage and one which has been ap-

parently lost sight of. viz., pressure.

For the crank on the eighth the pres-

sure is usually a maximum, but for the

crank on the three-eighths position the

pressure is dropping very rapidly, for

the cut-off almost always occurs pre-
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vious to this crank position, so this

crank cannot have a very great effect

in producing rotation. Thus we cannot

say the rotative effect is 1.414 times

what it is when one crank is on the

quarter and the other is on the center,

although it is doubtless somewhat

greater, for slipping actually does occur

more frequently at the eighth position

than at the quarter.

The fact of reduced piston area on

which steam may act, when the rod is

in tension, may explain why slipping

occurs on the lower eighth for some

engines, but it does not explain it for

engines equipped with tail-rods, where

the areas on each side of the piston are

equal, and they are as apt to slip in

this position as other locomotives.

"Technolocv."

Boston. Mass.

Why Fillets Add Strength.

Editor:

It is well known to those who are fa-

miliar with iron castings that a sharp

inside corner is a source of weakness

and consequently we never find an in-

side corner terminating in a sharp an-

gle. It is always rounded out by a fillet

which gives the casting greater strength.

The additional strength, however, is

not due to the extra amount of metal

that goes into the casting but to the

internal structure of the metal which

is caused by the rounded surface of the

fillet.

When a casting cools the iron crystals

arrange themselves perpendicularly to

the surface of the metal. In Figs, i and

2 the dotted lines represent the forma-

tion of the crystals. Fig. i is a section

of a casting without a fillet. The line
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FIG 1. CASTING WITHOUT FILLET

ac from the inside angle to the outside

angle is a source of weakness because

the particles of metal, by mutual inter-

ference with one another, form a series

of angles along this line which is con-

trary to their arrangement in the body

of the casting. This abnormal formation

weakens the adhering power of the

metal particles with the result that the

casting is weakened.

The second drawing, is a section of a

casting in which a fillet has been used.

The rounded surface at b permits the

crystals to form perpendicularly to the

surface of the casting at that point, and
this formation extends down into the

metal for a considerable depth, as shown
in Fig. 2. It will be seen that the in-

terior structure in the vicinity of b is

almost homogeneous with that part of

the casting which is bounded by flat sur-
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WHEN FILLET IS USED

faces and that the natural formation of

the crystals has not been interfered witli

to any great extent. It is due to this

arangement of particles that the angles

of a casting in which fillets have been

used have greater strength than those of

a similar casting in which the fillets have

hcen omitted. E. C. Landis.

Xasliz'illc. Tcnn.

Filing Straight.

Editor:

We recall the appointment of a fore-

man in a locomotive repair shop, and
in the inevitable criticism that followed,

an old hand sententiously remarked
that the new foreman could not file

straight. It did not occur to the

speaker that the faculty of making
others file straight is much more im-

portant in a foreman than the posses-

sion of the faculty himself. It is a

high accomplishtnent in any machinist,

and is not less important because of the

increase of planers and shapers and

millers and other machines that are do-

ing work with a degree of perfection

that could not be rivaled by the most
skilled artisan.

Filing straight is the ''hall mark" of

the master machinist. Simple as it may
seem, it is, like the beautiful in art, dif-

ficult of accomplishment. It consists

chiefly in the- proper holding of the file

and the application of the varying pres-

sure during the stroke. The perfect

work on a flat surface is got by moving

the file in a perfect plane. In a large sur-

face the difficulty is not so great. In

smaller work that may be grasped in

the vise, the tenclency on the part of

the inexperienced is to lower the hand

on the side where the longest part of

the file happens to be, causing a round-

ing of the outer edges of the surface

operated upon. The varying leverage

incident to the motion of the file ac-

counts for this, and must be met by
the varying degree of pressure alluded

to. When this manipulation of the file

becomes crystallized into instinct, then,

and then only, the machinist can file

straight.

The beginner should observe that the

ball of the file handle should rest in

the center of the hollow of the right

hand, the point of the file being held

firmly between the thumb and fingers

of the left hand, the weight being ap-

plied more by the thumb than by the

fingers. The best positions will come
naturally after continued practice, and
it may be remarked that in the case of

a new file the application should not be

too vigorous. The teeth of the file are

more readily broken off when sharp

and new than when slightly used. The
best practice is to begin a new file on

brass or bronze work, for the reason

that these metals require that the files

should be sharp to penetrate the duc-

tile surface. A file that has been used

on brass for some time will be found

to continue to be good enough for

wrought or cast iron. It is well to

avoid touching the filed surface with

the hands or with waste or other damp
substances, as several strokes are lost

in penetrating the surface interfered

with. Observer.

Crosshead Puller.

Editor

:

The accompanying sketch is a device

for moving the crosshead in the guides

of our engines during the process of

running repairs; this device comes in

handy at such times when the cross-

head is in such a position that it is im-

possible to get a leverage on it with a

DEVICE FOR PULLING CROSSHEADS

bar. The end of the rack A is placed

against the back guide block, if it is

desired to move the crosshead ahead,

and the movable portion B is placed

against the crosshead; the lever C is

then engaged in the rack and moved
forward, which also carries the cross-

head; if necessary, make the second ad-

justment, or until the crosshead is in

the desired position. The rack A is 34

ins. long and the handle C, 24 ins. This
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kink is in use at tlie West Oakland
roundhouse, and is found to be c^uite

useful. W. Upuegrafi".

ll'cst Oakland, Cal.

Once It Was It.

Editor:

This is an old lime Central Pacific

engine, 1013, which no doubt has seen

better days, and during its time was
probably the climax of locomotive con-

struction. W. LIPDEGRAFF.

Oakland, Cal.

Exploded Boiler.

Editor

:

I noticed in your issue two months
ago a picture of a boiler explosion, and

I am taking the liberty of sending you
a picture of all that is left of an ex-

plosion which occurred on this road

the i6th of this month —• engine No.

173, of the F.I Paso South Western
Railroad, about four miles north of

.\lamogordo, N. M. The fireman was
killed outright, and the engineer and
brakeman died during the day. The
boiler was blown over one hundred feet

away and literally torn to pieces; noth-

ing can be saved about it. The engi-

neer and brakeman were blown about

sixty feet from engine, and the fire-

man was blown into the tank and cov-

ered with coal. Trusting that you can

use the photo. X. Y. Z.

Ahmngordo, N. M.

top edge of the eave trough, and when
he got going at full speed he wrote

down all he could tliink about what it

would have looked like if it had been

entirely different, and he tried the re-

sult on a news gathering agency. They
liked the decimal at the end of the ten

inches, and printed the

thing as a story. Then
somebody measured the

building and found that

the good judgment man
was wrong by fully 90 ft..

to say nothing of the 10

ins. and the decimal which

had made the story so

attractive.

The man went back to

his native village after

this, for a "well earned"

vacation, and swelled

round as one who. had

become a metropolitan

journalist, and he receiv-

ed great consideration at

the hands of the villagers.

Now, gentle reader, if

you think this is gulling

the public oji the wholesale plan, re-

member that this man, while he was
wrong in nearly all his "facts," at least

had a building to work on.

Not so very long ago, one of the

daily papers here printed an account of

how a poor fireman had been paid an

enormous amount of money by a large

corporation for his patent rights on a

as attractive as the good judgment
man's decimal figures. If anybody was
looking for the truth about any of these

things, the "stories" didn't give him
any, that is all.

Moral : Several figures in a decimal

fraction, or :i bic ^iim of money, look

OLD TIME lL:-. 1. 1 Ai 111 1' i jM A.NU HOSE REEL

e(|ually well in print. The principal

ingredients for a lot of good railroad

stories in the daily press are plenty of

ink, a good pen, and a number of sheets

of paper. A bit of blotting paper and
some truth are not much use in getting

the stuff out. When writing them it is

advisable not to use mere ink. Take
writing fluid; you can make more deci-

mals with it.

REMAINS OF ENGINE AFTER BOILER EXPLODED

Small Fractions and Big Money.

BY .\. 0. BROOK SIDE.

Some time ago a man who flattered

himself that he had good judgment left

his native village and came to New
York. He looked at the skyscrapers

and other things in the metropolis, and
picked out one of the tall buildings and
began to exercise his good judgment.
He. said the building was 372 ft. 10.437

ins. high from the ground floor to the

wonderful motor. On inquiry at the

oflice of the large corporation, it de-

veloped that they did not know of the

fireman, were not on the hunt for a

motor of the wonderful description, and

had not paid away even two nickels in

the twilight, let alone nearly a million

dollars in the dark. The "large sum of

money" contrasted nicely with the

"poor fireman" in the story, and when
they were side by side they were nearly

Block Signal Equipment.

The finishing touches are soon to be

put on the Block Signal Equipment of

the Harriman Associated Lines. There
are now about 3,300 miles of road al-

ready equipped and 1,500 miles more
are now covered by contract recently

let by Mr. J. Kruttschnitt, director of

maintenance and operation of the sys-

tem. Speaking of the block system,

Mr. Kruttschnitt said, "It is impossible

t.i protect a railroad from collisions

without having block signals. On a

road equipped with such signals, col-

lisions cannot occur if railroad employ-

ees obey orders." This last sentence

contains the gist of the whole matter.

The adoption of the block system any-

where carries with it the necessity for

the loyal obedience to the indications

and the enforcement of the discipline

necessary to attain it.

It is expected that by the end of this

year the main lines from Omaha to Chi-

cago and from Los Angeles to San
Francisco will be protected throughout

by blc^ck signals of the latest and most
approved type.

Don't tell what you are going to do

—

do it!
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Electro-Magnetism.

BY ROGER ATKINSON.

The term "electro-magTietism" is

used to express the production of mag-
netism or "magnetic field" as the re-

gion affected is called, by the power of

an electric current flowing in a wire or

conductor of any kind. The fact that

FIG 1

an electric current flowing in a conduc-

tor always produces a magnetic condi-

tion in the atmosphere surrounding it,

and conversely that such a magnetic
field or condition can be made to repro-

duce a current in another wire or con-

ductor, is the basis of all the immense
development that has taken place in the

use of electric power for all engineering

purposes.

It is almost impossible to find any so-

called electric device or machine which
does not make use of this fact in some
form or other. It is therefore absolute-

ly necessary for anyone who desires to

attain some knowledge or understand-
ing of electric appliances to begin by ac-

quiring a clear idea of the magnetic field

which surrounds a single wire or con-
ductor carrying a current.

The discovery, made by a Danish
philosopher named Oersted, was that if

a magnetic needle freely suspended on
a point, an ordinary pocket compass
will do, is brought near a wire, carry-

ing a current, the needle is deflected

from the position in which it is held by
the magnetism of the earth, and it is

always aflfected in a certain definite

manner. The result of this simple ex-
periment is best shown by assuming
that the earth's magnetism is absent.

Thus if A B is portion of a wire carry-

ing a current flowing in the direction

from A to B, as shown by the arrows.
Fig. I, and a suspended magnetic needle
N S (of which N represents the North
pole and S the South pole) is brought
near it frmn above, the N pole will be
deflected towards the right hand and

the S pole towards the left hand, as

shown in position N' S', Fig. i.

If, however, the suspended magnetic

needle be brought near the wire from

below, the N pole will be deflected to-

wards the left hand and the 5 pole to-

wards the right hand. Fig. 2.

Now in order to simplify the matter

and render it easy to remember, the

general results attained are reduced to

a theory which is e.\pressed as follows :

The magnetic action of the current on
the needle is assumed to act upon the

N pole only. Then if we take the black

circle A, Fig. 3, to represent the cross

section of a wire carrying a current

from the observer or down through the

paper, the arrows a and b will represent

the direction of movement of the N pole

of the suspended magnet when brought
near the wire from above or below, and
if it be brought near from either side

the movements of the N pole will be

shown by arrows c and d.

It can be shown that this direction

of movement is always tangential to the

circle drawn at any given distance from
the wire and always equal for the given

distance. The deflection is greater or

less as the needle approaches or recedes

from the wire, and it has been proved
that the directing force is inversely pro-

portional to the distance from the wire,

that is, the force is double at half the

distance, three times at one-third the

distance, etc., and vice versa, half at

double the distance and so on.

If, therefore, we describe a circle of

any radius about the wire we say that

the magnetic force is constant at the

circumference of that circle (so long as

the current is constant), and if a circle

be described at half the distance of the

former one, the tangential force at its

circumference wilL be double the force

at the former circle. We may there-

fore illustrate the magnetic field about

a wire by drawing a series of circles

about the wire, close together near the

wire and further apart as they recede,

in order to represent the difference in

intensity of the magnetic force, and we
also assume that the field has a rotative

action in the direction of its action upon
the N pole of a magnet, and we call it

the rotating magnetic field, surround-

ing a wire carrying a current.

If the current is flowing in the oppo-

site direction, that is, towards the ob-

server, or up from the paper, the cross

section of the wire is usually shown
open in such a case, and it will be eas-

ily seen that the apparent direction of

rotation of the field will be reversed as

shown. In a few words the rotation is

"clockwise" when the current is flowing

from the observer, and "counter clock-

wise" when it flows towards him. As
an interesting observation, take an or-

dinary pocket compass, such as is

sometimes carried as an ornament on

a watch chani, select a street car rail

which lies approximately north and

south, so as to partly evade the action

of the earth's magnetism on the needle,

and place the compass on the rail, then

if the A^ pole deflects towards the £
or the right hand, the current in the

rail is moving from i' to N, or from the

observer facing north, and if the N
pole of the needle moves IV or to the

left hand, the current in the rail is mov-
ing from N to 6", or towards the ob-

server facing N. The pivoted magnet
therefore can be used to detect the

presence and direction of a current

flowing in any wire or conductor.

Liquid Air Claims.

When any improvement has been

made on the steam engine, nearly all

the inventors of the same or their

friends have attempted to have it ap-

plied to a locomotive, the last place in

the world for experimenting with a new
and strange device. The same species

of sentiment moved the people who
were interested in the production of

liquid air a few years ago to urge its

use as a motive power for automobiles

Some experiments were made with

liquid air as a medium for operating en-

gines, but they were ridiculous failures

and had much to do with arousing a

prejudice against liquid air, which is

not entirely dispelled. There were also

many shady transactions among rogues

FIG 2

who established liquid air companies

which have left behind an evil impres-

sion.

There appears to be a revival of agi-

tation in favor of liquid air, reports be-

ing circulated from England that a man
named Knudsen has invented a process

for making liquid air which will reduce

the cost to. one-sixth of that involved in

existing processes. As usual, the auto-

mobilist, who is successor to the loco-

motive owners, is looked upon as the
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victim who can p;iy for pushijig the

latest liquid air enterprise into popular-

ity. British commercial and engineer-

ing journals are discussing this new
claim for the use of liquid air, and the

positions taken are significant of the

predilections of the two classes of jour-

nals. The commercial people perceive

a new money-making business; the en-

gineering papers practically say, hum-

bug.

A well-known mechanical engineer,

writing to Engineering, says :

"The drivers of automobiles, then, are

uivited to buy liquid air at a price

which is 1,200 times as great as that of a

quantity of steam of equivalent power.

Remembering that liquid air is only

half as powerful as steam, and that it is

impossible to mount the most economi-

cal engines on automobiles, we see that

each horse power hour would want at

least 30 lbs. of liquid air. A 10 h.p.

carriage, therefore, would require for a

10 hour spin 3,000 lbs. of liquid air to

drive the engine. But it is impossible

to keep this material without a quan-

tity constantly boiling away; so' that it

would be necessary to begin the run

with a supply about half as great again

as is theoretically required—say 4,500

lbs.—two tons of the motive liquid, at a

cost of £112 (about $543). The tank

to store this must have a capacity of

72 cu. ft.; and as a thick insulation of at

least six inches would be required to

check the boiling ofl as much as pos-

sible, the external dimensions of the

CURRENT FLOWING FROM THE
OBSERVER DOWN INTO THE PAPER

tank to be mounted on the automobile

would be 7 ft. by 5 ft. by 4 ft. Perhaps,

however, the design provides for put-

ting it on a tender coupled on behind.

"It is remarkable what optimism has

characterized the proceedings of liquid

air companies in the past, and enabled

them to build and maintain the highest

hopes on an unbroken succession of

disappointments and mistakes."

In the same issue K. S. Murray al-

ludes to the proposal to use liquid air

as a motive power as an attempt to use

'a most troublesome and unstable fluid.

which nuist itself be first produced by

the expenditure of an infinitely greater

amount of power than that fluid pos-

sesses." Apparently the uses of liquid

air in the production of oxygen and in

preparation of an explosive for use in

blasting seem to be the only ones that

bid fair so far to achieve any measure

of commercial success.

Electricity Versus Steam.

A largely attended meeting of the

Western Railway Club was held at the

^ A

B <

FIG 3. MAGNETIC ACTION ABOUT A
WIRE

Auditorium Hotel, Chicago, last month,

President H. T. Bentley in the chair.

The feature of the evening was the

reading of a paper by Mr. E. W. Farn-

ham on the subject of Electrical Power
versus Steam Power in the operation of

Railroads. Mr. Farnham's paper was
illustrated with a series of stereopticon

views, and the various methods of ap-

plying electric power vvas very fully

described. The speaker's array of fig-

ures and illustrations showed a percep-

tible percentage in favor of the electric

motor in city and suburban traffic. The
deductions as to the use of electricity

were strongly in favor of the inverted

protected third rail system with under-

running collector shoe. The system

showed that it affords protection

against personal injury through acci-

dental contact with the energized rail,

and absolute protection against any and

all weather interferences, such as

snow, sleet, rain or high winds, there-

by eliminating interruption to traffic.

Mr. C. F. Street, C. E., ably discussed-

Mr- Farnham's paper, and seemed to

voice the opinion of the majority pres-

ent in stating that,

"After some of our heavy suburban

traffic has been successfully handled

by electricity and extensions have been

made to portions of main lines, we will

know more about what it can do with

through service, but I do not believe

that any one is at the present time in

a position to say definitely that electric-

ity can be employed to better ad-

vantage than steam for operating all

trains or runs such as that from New
York to Chicago, or Chicago to San

Francisco. This is the sort of thing

we must work up to gradually. Mr.

Farnham has stated many things about

the weak points of the steam locomo-

tive, the overhead trolley and the third

rail, and would have us believe that

his under-running third rail is the

panacea for all the ills which appear in

connection with them. In spite of his

statements, however, the steam loco-

motive seems to be pounding along and

making a pretty good record, and will

continue to. do so for many years to

come, and quite a few new locomo-

tives are being built."

The unanimous thanks of the Club

was tendered to Mr. Farnham for his

paper.

London's Tubes.

There are five deep level underground

railways in London and two which are

comparatively near the surface. These

two are the Metropolitan Railway and

the Metropolitan District Railway. The

deep level tubes arc the City and South

London, the Waterloo and City, the

Great Northern and City, the Central

London, known as the Two-Penny

Tube, and the Baker Street and

Waterloo, commonly called the "Baker-

loo." Three other lines are under con-

struction, and four new ones have

been authorized. Last year the ex-

isting tube railways, together with the

Metropolitan and the District, which are

spoken of as shallow surface railways,

CURRENT. VLOVriNG TOWARD THE
OBSERVER. UP OUT OF THE PAPER

carried 258,000.000 persons, and it is ex-

pected when the new railways are com-

pleted that double that number of peo-

ple will travel.

The Missouri Pacific management

will establish a system of awarding

premiums in the fall of each year for

roadmasters and section foremen, bas-

ed upon inspection of the best results

attained on the tracks of the two lines,

the Mo. Pac. and the Iron Mountain.

—N. Y. Globe.
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Observations on Electrical Tracrion.

The electrification of various lines, or

more correctly, parts of railway lines,

in the United States makes the remarks
of two prominent railroad men, one in

Great Britain and one in this country,

of especial interest at this time. Mr.

J. A. F, Aspinall, general manager of

the Lancashire & Yorkshire, spoke on
the subject at the last meeting of the

International Railway Congress, and
Mr. W. J. Wilgus, vice-president of the

New York Central, spoke of the electri-

cal work of his company at one of last

season's meetings of the New York
Railroad Club.

In speaking' of the electrification of

the Liverpool & Southpoft Railway,

which is one of the L. & Y. Lines, Mr.
Aspinall admitted that the change had
been made, not with any idea of econ-

omy of working, but of securing bet-

ter results. He said his company did

not expect to save money, they expect-

ed to make money, and these, he con-

sidered, were very different things.

Certain expenses more or less oflfset

one another, but experience had shown
that it cost more money to work the

line by electricity than it had when lo-

comotives were used.

Among the advantages gained by

electrical operation was the better use

which could be made of terminal facil-

ities during rush hours. As an example

of this he instanced what he called the

platform operations required for steam

trains and for those electrically driven,

when entering or leaving a terminus.

With steam trains, the first platform op-

eration consisted in the train coming
111. The second was the following in

of the locomotive which was to take

out the train. The third was the de-

parture of the train, and the fourth was

the backing out of the locomotive which

had brought the train in. These four

platform operations required eight sig-

nal operations. The same train if han-

dled electrically would require only two
platform operations, and four signal op-

erations. The train comes in, that is

one operation, the tnotorman then goes

to the other end of the train and takes

it out, that is the second operation.

Not only was the terminal of the

Liverpool & Southport used to greater

advantage by the employment of elec-

tric traction, but a very important gain

was made by the very possession of the

facility to liandle traffic; more traffic

was offered. It would almost seem to

be an axiom in railroad operation, that

the more a line can do, the more it

will be expected to do. This ro.ad had

four tracks for a certain distance out

of Liverpool, and when electrification

first took place the business offered

was such that it could be handled over

two of these tracks and the other two

were set apart for freight service with

steam locomotives. The passenger

travel, however, soon became so large

that it necessitated the equipping of the

two freight tracks with the third rail.

and the use of them for passenger traf-

fic in the rush hours. One mig'ht fairly

apply Hamlet's words to the traveling

public for it seemed, "as if increase of

appetite had grown by what it fed on."

In this way the greater cost per ton

mile run, under the electrical system,

was more than offset by the larger pay-

ing volumes of traffic which the road

was able to handle.

The approximate figure which Mr.

.Vspinall gave for the electrification of

such a line as the Liverpool & South-

port was in the neighborhood of about

£20,000 ($97,000) per mile and which

he believed was roughly about 3]/^

times that required for steam traction.

.Vnother interesting point brought out

on that line was that the weight of

what he called the locomotive equip-

ment of the electric train was not any

less than it would be with team loco-

motives. In main line work the total

weight of motors, controllers and the

electric equipment in general, about

equals, if not exceeds, the weight of the

ordinary train with the steam locomo-

tive attached.

Mr. Wilgus, in his remarks in the

discussion of Mr. B. G. Lamme's paper

dealing with the electrification of a

part of the New York Central, also, had

in mind tlie ability of the electrically

equipped road, under certain circum-

stances, to attract passenger traffic and

so to augment the company's receipts.

This, it seems, is the raison d'etre, for

electrical equipment, and failing this,

the alteration from steam to electricity

would be probably a costly and useless

experiment. In concluding his remarks

he said: "It appears that, the purpose

of a change of motive power for

heavy railway service, from steam

to electricity. is to abate the

smoke nuisance and improve the pas-

senger service so as to make travel

more attractive. The electric system

which is adopted, whether direct current

or alternating current, must employ the

safest appliances known to, the art, it

must have all possible safeguards

against interruptions due to troubles in

the power station and on the line, it

must employ well-tried apparatus that

has passed beyond the experimental

stage, and it must be thoroughly flex-

ible so as to afford the traveling public

the advantages that are denied with

steam operation. The use of any system

which does not possess these qualities

will burden the corporation adopting it

with a heavy expense, for which there

is no adequate return. Whether the

system shall be alternating' or direct

current, depends entirely on the devel-

opment of the art, from a practical

standpoint and the local conditions.

The more congested the traffic, the

more necessary the adoption of the

system that will be least in danger of

failure and best adapted to public de-

mands."

Transportation and Advertising.

The Interstate Commerce Commis-

sion is. a board which is required to

perform important duties, mostly in the

relations of the public to transportation

companies. The authority of this board

has been much more limited than we

considered it ought to be, .especially in

supervising appliances and practice

which affect the safety of travelers.

We have before now advocated the en-

dowing of the Interstate Commission

with powers somewhat analogoiis to

those of the Board of Trade in Great

Britain, for the purpose of investigat-

ing the cause of railroad accidents, and

of fearlessly placing the blame where

it rightly belongs.

We have not changed our opinions

in this matter, but we are constrained

to raise our voice in protest against a

ruling given by the Interstate Com-

merce Commission on a subject which

we do not believe properly concerns

thclii or their work. The ruling affects
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the exchange of traiisporlaiiuii for ad-

vertising space, and the Commission

has affirmed that nothing but money
must pass between a newspaper and a

railway when adjusting sucli accounts.

This ruling has been given probably

without consultation with the highest

legal authorities in the land, and we
hope and expect it will be upset by the

Attorney-General of the United States,

and we believe it will not be sustained

by the courts, if the Commission should

prove stubborn enough to have it go to

the courts. Transportation is worth so

much money per mile, and advertising'

space in a paper is worth so much
money per inch, and it is a perfectly

fair business transaction, taking tlie

money value of each as a basis, to say

that so much space is worth so much
transportation, or so much transporta-

tion is worth just so much space.

The transfer of balances, not the

actual passing of cash from hand to

hand, is one of the recognized features

of the vast mechanism of exchange

which goes on all over the country. A
railroad agent or a section foreman is

given a free house, fire and light, by

the company he serves, in addition to

his pay, but the transaction is repre-

sented on the books of the company as

worth so many dollars and cents,

though no actual cash is paid out or

comes in. There is no hardship to

either party, and the whole proceeding

is strictly honorable and is conducted

on thoroughly business principles. If a

physician attended the family of a car-

penter who did some work in the doc-

tor's house, would the adjustment of

the accounts between them be other-

wise than strictly correct if the doctor

charged his regular fee for his visits

and the carpenter charged up his labor

and material at the ruling market price,

and the two effected a settlement on

that basis?

What is wanted in any case involving

transportation and advertising space,

between railroad and newspaper, is not

a vexatious ruling based upon a wholly

technical interpretation of the law, but

the fair administration of the principle

involved, for the purpose of securing

honest observance on both sides, and

with a view of facilitating, and not re-

stricting, legitimate business.

.A.n official of a railway passenger de-

partment, in closing an interview with

the New York Commercial, says he be-

lieves "that the law requires not an ex-

change in kind, otherwise cash, as the

Commission has held, but an exchange

of equal value, and that is exactly what

the giving of transportation for adver-

tising amounts to. In other words, we
could not lawfully, in balancing ac-

counts, name a lower rate to the news-

paper for the transportation it receives.

It must be the same as is named in our

published tariffs, and the newspaper,

pur contra, must charge us its estab-

lished rate for the advertising space we

take."

Large Trains and Small Boats.

The melancholy accident which took

place last month on the swing bridge

over the Thoroughfare at Atlantic City

has had the effect of directing public

attention to the whole swing bridge

question as applied to railroad transpor-

tation. Apart froin the causes which

led to the disaster, and which are me-

chanical and operating matters, there

is a curious, and we might almost say

distorted, view of marine rights taken

all over the country wherever swing

bridges on railroad lines are concerned.

We have seen railroad trains carry-

ing perhaps five hundred persons bound

for a big city stopped and compelled

to stand still while a drawbridge ahead

of the train was slowly opened for the

accommodation of an oyster boat or an

empty barge, manned by a few men
probably not desirous of getting any-

where at any particular time. Here is

practically a casual interruption to defi-

nite and important traffic, whose exist-

ence is not due to any haphazard ar-

rangement and is probably extensively

advertised so that all may know when
and how it moves.

This kind of thing is the result of

the operation of a law which was de-

. vised in the days when railroads were

few and far between and before pas-

senger traffic to and from large centers

of population had grown to modern
proportions. A sort of analogous per-

formance may be witnessed in any

large city where a heavily loaded dray

crawls slowly up the street on the car

tracks followed by a trolley, packed

with people, the car compelled to go at a

snail's pace.

The drayman has a right to the street,

likewise the oyster boat and the barge

have an undoubted right to the stream,

but the regulation of traffic, which is

not only within the power of govern-

ment but well within the dictates of

common sense ought now to be in-

voked and the law so altered that

though individual rights may be pre-

served, the many may not have to suf-

fer for the few.

At the present day practically the

whole business of well nigh a city-full

of people is to go to work in the morn-

ing and to go home at night, and they

throng every highway and crowd every

conveyance; yet while transportation

facilities are taxed to the utmost, some

small craft can halt a multitude if there

is a swing bridge in sight to do it at.

The obstruction of important sched-

uled traffic in the rush hours in defer-

ence to this now outworn custom is like

seeing the whole Philharmonic Society

stopped in the middle of the Halleluiah

chorus so that some piccolo player on

the rear scats of the orchestra may tie

his shoestring and feel more comfort-

able.

We do not wish to see the rights of

small craft on navigable streams or

arms of the sea taken away or even

seriously impaired, but we think that

it is more in accord with twentieth cen-

tury practice to deal with present day

needs, and to regulate the times and

occasions when swing bridges may be

opened. Here is an opportunity for

the modification of the law so as to

meet in practical form the wants of a

practical people.

Railway Clubs.

The Society of Railway Club Secre-

taries have brought prominently into

notice the growing importance of the

railway club. This is in keeping with

the progressive spirit of the age, and

differs from the spirit, which is happily

disappearing, when every man engaged

in research kept his own secrets or ad-

mitted others only as necessity de-

manded, the desire and aim not being

to proclaim discoveries or improve-

ments, but to use them only for per-

sonal ends.

It need hardly be stated that in the

expanding realm of railway traffic there

has been, and still remains, a mighty

field in which mechanical engenuity can

exercise its skill. Not only in the spe-

cial domain of mechanical appliances,

but in all the multiform details that

facilitate the work of the transporta-

tion department, there is a constantly

widening sphere of action and a call

for new methods.

The railwa3' club gives an oppor-

tunity for the interchange of thought

on these and kindred questions, and

while it is true that periodical litera-

ture is rapidly taking the place of

books and maintains a constant stream

of information on every conceivable

question, which can be readily reached

by the humblest artisan, there is a pe-

culiarly vitalizing influence to be felt

in the opportunity of getting into touch

with the results of experience direct

from the lips of those who have passed

through a course of training and who
are actively engaged in the physical

and intellectual activity incident to rail-

way work. The advantage? to the indi-

vidual members may be briefly sum-

marized as aiding, by mental exercise,

in strengthening the faculties of the

mind, in learning how seeming trouble

can be overcome, how difficulties can be

promptly met; while social intercourse

with active, thoughtful men polishes

the mind and engenders a kindlier

courtesy in the relations of man to

man.

These benefits have their correspond-
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ing reflex on the community of which

the members are a part. The good that

is to be gathered from the meetings of

the railway clubs tends to improve the

conditions of life and work wherever

the authority or example of the mem-
bers extends. The latest improvements

in mechanism and in methods are

brought into the path of wider devel-

opment. The public mind is better

educated in regard to the growing ben-

efits that come from a broader vision

of the world of science, and thus the

thoughts that are gathered at the rail-

way clubs, like seeds sown in the fur-

rowed earth, spring into full-blossomed

utility.

Shortage of Freight Cars.

All through the fall of the year we
hear a chorus of complaints from ship-

pers in what may be called the grain

regions of the country, regarding the

shortage of cars. This trouble has not

been confined to any one year or to

times when a particularly plentiful har-

vest has been reaped. This year it has

been estimated as a shortage of about

14,000 cars.

The usual reason given for the yearly

car famine is that if railroads possessed

the cars necessary to move all the grain

offered, they would have an enormous

rolling equipment idle on their hands

during the greater part of the year, and

that in order to do without this extra

supply of cars, railroads permit them-

selves to be short during the grain rush.

Many of the smaller roads have been

accused of being under-equipped, and of

resorting to the practice of buying few

new cars and using those belonging to

other roads. The per diem system was

adopted and all roads were compelled to

pay a daily rental, with the idea that the

smaller roads would find it cheaper to

own cars than to rent them, and we
were told in effect that this system

would almost automatically bring cars

home again and that the annual short-

age in the fall would be lessened, if not

completely disappear.

Per diem has not produced very grat-

ifying results in this direction if we
are to judge from the outcry among
the shippers in the West. They be-

lieve that the car shortage this year has

been worse than ever, and it is plain

that in practice the per diem system

has not deterred many roads from using

the cars belonging to others and pay-

ing for them, any more than a res-

taurant conducted on the European
plan fails to secure patrons while men
are hungry and have the price of a meal

in their pockets.

A somewhat belated explanation of

the car shortage has been offered. It

is in brief that the farmers having gar-

nered the golden grain desire to turn

it into golden coin at the earliest pos-

sible moment, and that as practically

all the grain raisers are playing the

same game at the same time there is a

good deal of crowding. All kinds of

cars are used by the railroads to meet

the demand, even gondolas have been

pressed int6 the service, and the grain

goes forward to the lake ports as fast

as it can be moved. The result is that

the lake terminals are congested, as

grain comes in faster than elevators

can store it or boats take it away and

cars are simply held under load at the

lake points until they can be emptied.

If this explanation is the correct one

the car shortage is not the fault of

small roads borrowing other people's

cars, nor is it due to the inefficiency of

per diem, nor to the want of vehicles

to hold grain or to move it over the

roads. The small neck of the bottle

appears to be the transferrence of the

grain from rail to water. The old time

congested condition is in a measure

recalled, which the fast freight lines,

with their big lettered announcements

of "No Transshipment," were once in-

tended to relieve. The transfer of load is

again the problem as it was in the days of

old. Now is the time for the inventor

of the grain dump cars or the car tip-

ping device or the "underground eleva-

tors" to come to the front with some-

thing handsome.

Not long ago there was a meeting of

those interested in the per diem charge,

held at Chicago, and the lines owning

1,100,000 cars voted to increase the

charge for detaining cars from 25 to

so cents. This they call the "Car Hire

Agreement" and it is supplemental to

the per diem rules and independent of

the American Railway Association but

is to, be carried out in harmony with

the car service rules Those who voted

aeainst it represented the ownership of

300,000 cars. Some of the Western

roads wished to make the charge 75

cents, but the half dollar rate became

the compromise figure. These lines

believe that their shortage of cars

was due to small roads holding back

cars for an unreasonable time and the

reason given above may have some-

thing to do with it.

Some people think that these regula-

tions while they will be productive of

some good will not cure the evil and a

somewhat novel method has been pro-

posed by a railroad man who has studi-

ed the question of car famine in the

grain rush period each j'ear. The idea

he put forward was that all the cars in

the country were to be made what he

called "legal tender," that is that any

empty freight car found anywhere could

be appropriated and loaded. This means
the pooling of freight cars, and it does

away with home routing. By this plan

there would not be much effort to get

cars home again, as each road would

lay hold of and use any car in sight,

without reference to where it came

irom or where it had to go.

The effect of this would be that all

the cars on any road, loaded or empty,

at a given time would for that day and

date constitute that particular road's

equipment, and the quickest way to

make the entire lot available would be

to empty them, fill them up with pay-

ing loads for anywhere, and get them

moving again. Whether or not this

scheme can or will be brought down to

a workable basis remains to be seen.

In the meantime the demurrage rate

has been doubled and the general idea

is to make those holding cars under

load beyond a reasonable time put their

hands down into their pockets and find

a cash equivalent for the delay.

Value of Oil as Fuel.

Oil as fuel for locomotives was first

tried in Russia and proved to be a suc-

cess. When it came to be used in this

country it Was also found to be a highly

efficient heat producer, and in point of

theoretical excellence it is better than

coal. Oil as fuel at the present time is

very satisfactory, and has been made a

success, but it is hard on the fire box

plates, and the general wear and tear

on a locomotive boiler burning crude

oil is greater than that in which coal is

used. Oil is cheaper than coal as fuel,

and the balancing of the cheaper arti-

cle, with somewhat heavier repairs,

against the more expensive fuel and

lighter repairs, is an operating detail

which has to be worked out under the

particular conditions which obtain on

the road where crude oil has been sub-

stituted for coal.

The colorific value of coal, that is, its

heat producing quality, is measured in

what are called British thermal units.

Such a unit is the amount of heat re-

quired to raise the temperature of one

pound of pure water from 39 degrees to

40 degrees on the Fahrenheit thermom-

eter. Theoretically, a pound of good

coal, when properly burned, gives off

about 14,500 B. T. U., but for practical

purposes, and under average conditions

and with varying qualities of fuel,

perhaps the even 14,000 B. T. U. would

be the more accurate figure. Crude oil,

when properly burned, gives about

19,000 to 20,000 B. T. U. per pound.

This places an advantage on the side of

oil of about 5,000 B. T. U. Water

evaporation per pound of coal is about

10 or 12 lbs., while from fuel oil it

amounts to about from 13 to 14 lbs.

This represents in round numbers about

25 per cent, more efficiency for oil as

an evaporative agent, under the best

conditions.

Oil weighs on the average about

7.90 to 8-25 lbs. to the gallon, and it

has been estimated by those who use
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liR-l oil that about 163 g'allons of oil

equal about a ton of coal on the tender.

In the matter of carrying fuel it may
be said that from these figures it ap-

pears that about 1,316 lbs. of oil equal

2,000 lbs. of coal, which is a consider-

able saving in weight on the tank, and

there is a saving of space due to the

more compact form of the liquid. Draw-
ing a rough and ready conclusio.n from
these figures, it appears fair to say

that simply as a heat producer oil is

about 25 per cent, more efficient than

coal, and tliat there is a large saving of

weight rariiod uu tlie tender and of

space used.

The Milan Exhibition.

The show of locomotives and rolling

stock at the International Exhibition at

Milan, Italy, is a very fine collection.

.\n elevated railway nearly a mile in

length shows the complete signaling

and other operations of European rail-

ways. A full size model of a portion

of the great Simplon tunnel forms a

striking part of the exhibition. The
various constructional details are most

skilfully imitated, and tliere are speci-

mens of the iron arches used in the

zone of highest pressure, 7,000 feet be-

low the summit of the mountain. The
strata of rocks are cleverly imitated in

reinforced concrete. Even the hot and
cold streams of water are reproduced.

The exhibits of locomotives are con-

tained in two large sheds, each having

twenty-four parallel tracks, with abun-

dance of space between each track.

The most attractive exhibit is that of

two complete vestibuled corridor trains

of the Paris-Lyons Company and the

Eastern Railway Company of France.

The locomotive of the former is a mag-
nificent four-cylinder compound, with

balanced motion, Atlantic type. This

superb engine is painted in green and

gold, and is said to be capable of haul-

ing a very heavy train 75 miles an hour.

The Eastern Company's engine is a

four-cylinder compound of the 4-6-0

type, built at the company's shops at

Epernay. As an example of fine finish-

ing it could not be surpassed. The
frames and braces are like burnished

silver.

The Northern Railway of France is

represented by one of its chocolate-

colored De Glehn four-cylinder com-
pound Atlantics. The carriages are

green and elegantly finished, but the

compartments are very cramped. The
French State railways make a fine show
with standard and narrow gauge pas-

senger vehicles, those of the latter type

being employed on the Algerian lines.

The Swiss section comprises a mag-
nificent array of the Federal railway's

rolling stock, while the equally lavish

Italian section contains promise of

much improvement under State con-

trol. An example of Signor Planchar's

remarkable six-coupled "front-enders"

is on exhibition. The cab and fire box
are at the front end, and the engine has

the appearance of running backward.

The advantages claimed are a great

width of grate. Both engineer and fire-

man have a clear view of the road. The
six-coupled driving wheels are 6 ft. 3^^

ins. in diameter, the four cylinders

driving the center-coupled axle. The
coal bunkers are carried on each side

of the fire box.

Perhaps the best exhibit of all is that

of the Austrian State railways. Mr.

Golsdorf, chief engineer of the State

railways, has on exhibition several of

the extremely powerful decapod loco-

motives, the largest locomotives in Eu-

rope. The capacious galleries adjoin-

ing the sheds contain a fine collection

of exhibits of smaller appliances, the

automatic signaling apparatus, being

particularly prominent. The exhibition

is altogether the best of its kind ever

held in southern Europe.

The Night Watchman.

Perhaps the most pathetic figure in

the railway world is the machine shop

night watchman. It would seem as if

the dull routine of his existence had

withered his mentality and crushed

him into a state of settled stupefaction.

This is not exactly the case. The lep-

rosy of laziness has poisoned his heart's

blood, and mere locomotion is harder

to him than the ceaseless toil of the

treadmill. At first glance one would

think that he led a joyless existence.

This also is a delusion. Sitting behind

a warm boiler, with his pipe in his

cheek, he is the personification of phys-

ical comfort. When he goes his weary

rounds, and sees in large capitals, "No
Smoking," "No Admittance," and other

peremptory challenges, he heeds them

no more than a dog does the placarded

announcement that no dogs are al-

lowed. He goes straight toward the

mark. There is a time clock some-

where, and a certain notch in a certain

disc, and when he gets his key in there

and makes the required turns, his task

is accomplished. He shrinks into him-

self again, and for the next fifty-five

minutes he is like the cuckoo spoken of

by the poet Wordsworth: "Thou still

art an invisible thing, a hope, a mys-

tery."

These remarks are general in their

character, and doubtless there are not-

able exceptions to this classification of

night watchman. Some may be pos-

sessed of great virtue and great good-

ness, filling them with a spirit of vigi-

lance that never wearies. If there are

such, we have never seen them. On the

contrary, we have seen countless super-

annuated drones. A little inquiry re-

veals the fact that they are there be-

cause they could not do anything else.

Long services in some other capacity

entitled them to some kind of consider-

ation, and there they were, not looking

for fires or thieves or trouble of any

kind, but looking for easy hours and

the regular pay day.

It will be generally conceded that

machine shops are peculiarly suscep-

tible to fires. Much of the work re-

quires intense heating, not only in forg-

ing, but in fitting, and brazing, and

soldering, and other work. Few shops

there are but have had the misfortune

of disastrous fires. The night watch-

man, of course, was somewhere else

when the fire broke out. It is doubtful if

it would have mattered much even if he

had been there. He might know a fire

if his attention was called to it, but he

certainly would never think of going

out of his way to look for it.

The fault is not so much with the

man as with the system. Like the sen-

tinels of an army, the night watchmen

should be strong and alert and in the

prime of manhood. They should be

changed often, and subject to sudden

visits from unexpected superiors. They

should be well chosen and well paid.

The status of the man and the position

he holds should be raised something

nearer to the degree of responsibility

that properly attaches to it. It need

hardly be pointed out that the con-

stantly increasing mechanical appli-

ances render the liability to danger

from fires of greater degree than hith-

erto. This is particularly true in the

rapid increase of the number of oil-

burning locomotives, in the number

and variety of gasolene motors, and in

the care necessary in the perfect con-

trol of the mechanism for the safe-

keeping and distributing of inflammable

oils in tanks and roundhouses and ga-

rages and other establishments where

much valuable property, and even the

safety of human lives, depends on the

intelligent vigilance of the night watch-

man.

Book Notices.

Catechism of the Electric Headlight

Published by the Brotherhood of Lo-

comotive Firemen's Magazine, Indi-

anapolis, Ind. Price, 50 cents.

This book is of vest pocket size and

is a useful compilation of 296 questions

and answers concerning the electric

headlight, and the whole subject is

covered in a very comprehensive

manner and goes into the subject down

to the minutest details as far as opera-

tion and repairs are concerned. The

bool: is well adapted for use as the basis

for examination of firemen for promo-

tion as well as for the study by firemen

and engineers. There are a number of

illustrations on a separate sheet. The

book is handy to carry and has a lot
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of useful inlurniation compressed into

very small space.

Turning and Boring Tapers, by Fred H.

Colvin. Published by the Derry-Col-

lard Company, New York, 1906, price,

25 cents.

This was the first of the Practical

Paper series published by the Derry-

Collard Company and the demand for

practical information on turning and

boring tapers has made a second edition

of this little book necessary. Although
this is No. I of the series it has been

slightly enlarged since the first edition,

and is well and clearly illustrated

throughout.

Manual of Wireless Telegraphy, by
A. F. Collins. Published by John
Wiley & Sons, New York, 1906. Price,

clo.th, $1.50; morocco, $2.00.

In preparing this manual the author's

purpose has been to give detailed and
explicit instructions for wiring the vari-

ous types of sending and receiving ap-

paratus now in general use, the adjust-

ment of the instruments, tuning and
syntonizing the circuits, testing the

devices, and finally the management of

ship and shore stations. The book
should be useful to all those who are

concerned with the o,peration of wire-

less telegraph apparatus; also to those

who are interested in the subject.

The Steel Square as a Calculating Ma-
chine, by Albert Fair. Published by
The Industrial Publication Co., New
York, 1906. Price, cloth 50 cents.

Any one who glances over this book
must be struck with the number of dif-

ficult problems in all branches oi me-
chanics that may be solved by the aid

of the common steel square without any
calculation whatever, and without any
necessity for laying down elaborate

diagrams. The steel square has been
looked upon as a tool used almost ex-

clusively by carpenters This instru-

ment enables us to lay out work with
ease and accuracy which few can real-

ize, and its use is not confined to car-

penters alone. The following example
is taken from the pages of the work.
Suppose there were five or six

pipes of various sizes leading from
different parts of a house and all

to discharge into OJie main pipe : What
should be the size of the latter?

The steel square enables us to solve

such a problem without calculation. In

the volume before us the explanations

are full, clear and simple; any intel-

ligent person can understand them, and
put them in practice.

American Stationary Engineering, by
W. E. Crane. Published by The
Derry-Collard Company, New York,

1906. Price, $2.00.

This book is intended to be a plain

talk on every day work about engines,

boilers and their accessories. It is not

cies.gncd to be very scientific and does

not go into mathematical questions.

The author is well known and is

a practical man. He has written this

book fox the manager or superintendent

of the power plant as well as for the

engineer or fireman, and indeed for all

interested in the subject. There is a

list of examination questions begin-

ning on page 256 which gives a good
idea of the points on which a man
should become informed.

No.tes on Patents and Patent Practice,

by Paul Synnestvedt, L.L.B. Publish-

ed by the Federal Publishing Asso-
ciation, Pittsburgh, Pa. Price, $1.00.

Our inventors would do well to pe-

ruse this book, which is a compilation
of notes on patents and patent prac-

tice based on the personal experience

of the author for a number of years,

and is intended to supply a need for

some concise presentation of rules

which may prove especially useful in

preparing patent applications. It pre-

sents in brief and concise form the

proper procedure in all cases. The work
ought to have a wide circulatioji among
inventors as the information contained

in the book would prevent much of the

disappointment experienced by inven-

tors in regard to the legal steps neces-

sary for the conserving of their rights.

Elements of Gas Engine Design, by
Sanford A. Moss, M.S., Ph.D. Pub-
lished by D. Van Nostrand Co., New
York. Price, 50 cents.

Professor Moss has condensed in this

little book of 200 pages all the funda-

mental principles with which a designer

o.f gas engines should be familiar. The
aim has been to present a complete

exposition of the elements of al! sub-

jects oi interest to the designer. The
reader is presumed to be familiar with

the general features of the gas engine

and its operation and the presentation

of the subject in fourteen chapters

ranging from the chemistry and physics

of gas engines, with analyses of fuels

and discussions and calculation on cyl-

inder action, exhaust and admission, is

ably supplemented by a series of tables

on the properties of gases, and gas mix-
ture calculations and mean effective

pressures, the whole forming a very

complete presentation of a subject of

rapidly growing interest. It might be

added that the learned Professor pos-

sesses a style of writing not common to

authors of scientific works. His fine

mastery of English is marked by di-

rectness and clearness.

The Steel Square Pocket Book, by D.

L. Sto.ddard. Published by the In-

dustrial Publication Company, New
York, 160 pages. Price, 50 cents.

This book is a practical and handy
treatise giving the best methods of us-

ing the carpenter's steel square. It con-

tains 150 illustrations and is a condensed

compendium of information about the

square which can be referred to quick-

ly, the size of the book enables it to

be carried in the pocket. The book
has the double merit of originality and
is in every way up to the times. It

ought to be in the hands of every car-

penter, especially house builders, and
the most experienced will find that

there is a wealth of information in the

little book that reveals possibilities in

the use of the carpenter's square that

ought to be more widely known.

Locomotive Dictionary, by Geo. L.

Fowler. Published by Railroad

Gazette, New York. Price, $6.00.

This valuable contribution to railway

and locomotive literature has been

compiled under the direction of a com-
mittee of the Master Mechanics' Asso-

ciation, Messrs. J. F. Deems, A. W.
Gibbs and E. A. Mitchell. The book is

similar to the Master Car Builders'

Dictionary. It defines the terms com-
monly employed by motive power
men all over the country, and has

numerous illustrations showing Amer-
ican and British Practice. It can be

obtained through this ofiice.

Digest of Proceedings of the Railway
Signal Association from 1895 to 1905,

Vol. I and II, compiled by the exe-

cutive committee, has been published

and can be obtained from this ofiice.

Price, $2.00 each volume. The books

are bound in cloth and are well il-

lustrated. They contain 480 and 543
pages respectively^

Australian Sleepers for India.

It is interesting to notice from an

exhaustive report published in the In-

dian and Eastern Engineer that the im-

portant question of procuring railway

sleepers for the East Indian Railways

has found a practical solution in the

introduction of the best Jarrah timber

from western Australia. Mr. J. Adam,
Executive Engineer, India, has been

conducting a thorough examination of

available timber for use as sleepers,

and stamps the use of the Jarrah tim-

ber as the most durable as well as the

most economical available for Indian

railways. The timber is nearly as

heavy as teak, varying from 65 lbs. to

75 lbs. per cubic foot. It is particu-

larly strong in the important require-

ment of holding the spikes well. The
regulations in regard to cutting and

seasoning and shipping the timber are

already embodied in statutory enact-

ments, a provision being that the sleep-

ers on arriving in India are covered

with a layer of earth during the period

of stacking previously to being placed

in the railways. Their durability is es-

timated at 18 or 20 years. The sea

freight amounts to 35 cents each. The
timber grows in great abundance in

western Australia.
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Our Correspondence School
In this department we propose giving the information that will enable trainmen to pass the examination they are subjected to be-

fore being promoted. If any of our students fail to understand any part of the instructions, we will gladly try to make them

plainer if they write to us. All letters intended for Our Correspondence School ought to be addressed to Department E.

Third Series—Questions and Answers.

170.—Upon whom does responsibility

rest for accident at such places as yard

limits and coaling stations?

A.—Both engineman and conductor

of any train approaching yard limits

and coaling stations.

171.—What rights have yard engines

in yard limits?

A.—Yard engines which arc assigned

to service in a yard may work in that

yard without train orders and need not

cover headlight while working in sid-

ings in the yard. In shifting cars in

the yard it is not necessary to have a

switchman on the front of the cars be-

ing moved. Yard engines cannot work

on the main line within yard limits, on

the time of regular trains without be-

ing fully protected by hand or fixed

signals.

172.— If a train should part while in

motion, what is required of trainmen?

A.—Trainmen should give the signal

that the train has parted and should stop

the rear portion as soon as possible and

a flagman should be sent back to protect

the rear portion of the train.

173.—What is required of engineman?

A.—He should reply to the signal that

the train has parted and should keep the

front portion of the train in motion if

possible until the rear portion is stopped.

If train becomes delayed so as to get

on the time of an opposing superior

train a flagman should be sent out

ahead.

174.—Has tlie front part, the right to

go back for detached portion of train?

A.—Yes. The forward part of the

train has the right of track to

return tor the rear portion, and when
coupled up again the rear flagman

should be called in and train may pro-

ceed, picking up forward flagman if one

has been sent out.

175.—Do you understand that the front

end of train must be at all times pro-

tected against opposing trains of the

same or superior class that may be due?

A.—Yes.

176. Do you understand that it is

necessary for front portion to be pro-

tected while moving backward?

A.—Yes, if train gets on the time of

an opposing superior train or under

certain circumstances when clear vision

is obstructed, a flagman should be sent

out ahead.

177.— .*\t what speed should the front

portion run while backing up to recover

detached portion of train?

A.—Answer according to particular

ir.les of railway company. Slow speed

and the utmost caution arc necessary in

backing up for the rear portion of train.

The front portion, when returning for

the rear portion, should be preceded

by a flagman, not only to protect it

from collision with the rear portion or

middle portion, in case the train has

broken in more parts tlian two; but so

that he may find any part of the draft

rigging that may have pulled out, or

cither obstruction which may have fall-

en nil the track.

178.—Should the detached portion be

moved or passed around by any train

PULLING C.\RS IS OUR BUSINESS

or engine before the front portion comes

back?

A.—No.
179.—In case a train breaks in two

while pulling out of a side track, leaving

the detached portion in the side track,

do you understand that a flagman must

go back as per rule?

A.—Yes, for the reason that no

train must be permitted to run by the

rear po.rtion which is on the side track.

180.—To what trains do these instruc-

tions apply?

A.—To all trains.

181.—When the men on the rear por-

tion discover that train has broken apart,

what are they required to do?

A.—They must signal enginemen that

the train has parted and bring the rear

portion to a stop as soon as possible

• and send out a flagman to the rear.

182.

—

\rs there any circumstances by

which trainmen are authorized to deviate

from these instructions?

A.—No, unless special instructions

by the railroad company govern the

case.

183.—What are they?

.•\.—^Answer as per special rules of the

railroad company.

1S4. In case a train breaks in three

(ir more parts, or in any case not pro-

vided for in the foregoing rules, what is

re<iuired of trainmen under such cir-

cumstances?

A.—They must signal engineman that

train has parted and stop the rear por-

tion of the train. They must never
assume that the train has only broken
in two parts, as at night those on each

portion of the train may be able to see

the lights on the other, and yet have
cars on the track between them, un-

known to either party. They must
do everything to avoid collision with

the rear or middle portions and pro-

tect rear of train by a flagman. They
must be governed by circumstances, re-

membering that derailment may have
taken place, but should endeavor to pre-

vent accident or even misunderstand-

ing with those on front portion of train.

185.—Should they expect to find the

detached portion in motion?

A.—Yes.

186.—When a train is being pushed by

an engine (except when shifting and
making up trains in yards) is it neces-

sary to have a flagman on the front part?

A.—Yes.
187.—What is required of the conduc-

tor and engineman in such cases?

A.—They must keep a sharp look-

out for signals from the man in front on
top of cars and be prepared to stop.

188.—May a train start from a station,

or leave a junction point on the time of

an overdue train of tl e same class run-

ning in the same direction?

A.—Yes, if the overdue train is of the

same or inferior class. If the overdue
train is of superior class they must ..;-

ceive orders from the train dispatcher.

189.—How should the overdue train

proceed?

A.—The overdue train should proceed

so as to maintain the time limit of at

least 5 minutes between the train ahead,

unless block signals are used, and should

approach all sidings prepared to stop,

keepic ;; a sharp lookout for the train

ahead.

190.—What do you understand the
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phrase "starting from a station" to

mean?
A.—This phrase mei.ns leaving a ter-

minal, or junction or point where the

train schedule begins, or divisional point

where crews or engines change.

191.—How must the train be, in regard

to its own time, to thus leave a station

or junction point ahead of an overdue

train?

A.— It must not leave the junction

ahead of its regular schedule time.

192.—If it is late, how must it pro-

ceed?

A.— It may proceed if the overdue

train is of the same or inferior class.

If the overdue train is oi superior

class, the train desiring to leave

ahead of it, must get orders from the

dispatcher.

193.—How should the overdue train

be governed?

A.— It may proceed but should ap-

proach all sidings prepared to stop, and

keep a sharp lookout for the train

ahead.

194. Does a delayed train that falls

back on the time oi annther train of the

same class lose its rights?

A.—No, it will proceed on its own

schedule.

195.—How must a train proceed from

a way station on the time of an overdue

train of the same class?

A.— It must approach all sidings pre-

pared to Slop.

196.—When do regular trains lose al'.

their rights?

A.—\\ hen they become twelve hours

late.

197.—In case you overtake a train of

the same or superior class, that is dis-

abled, so that it can not move, how

would you proceed?

A.—If necessary take the orders and

assume the schedule of the disabled

train to the next open telegraph office.

198.—Upon arriving at the first open

telegraph office, what is the duty of

such train?

A.—To report the matter to the super-

intendent.

igg._\Vhat will the disabled train do?

A.—It should assume the rights of

the train with which it exchanged or-

ders.

200.—What is meant by open telegraph

office?

A.—An open telegraph office is one in

which there is an operator on duty.

2or.—How must all messages in re-

gard to the movement of trains, or the

condition of track or bridges be given?

A.—They must be given in writing

and on the form prescribed by the rail-

way company.

202.—Bv whose authority shall trains

display biennis for a followine train?

A.—The superintendent: unless some

ether of='-pr !; desi^nnteH by special rule

of the r'"''rmd company.

203.—What authority is required for

running an extra train?

A.—Special orders from the superin-

tendent or other officer designated by the

railroad company.

204.—When signals displayed for a

following train are taken down, at any

point before the following train arrives,

how should the conductor be governed

under the following conditions:

(a) W'here there is an operator or

switchman; and,

(b) Where there is no operator or

switchman, or other provision for the

purpose?

A.— (a) The conductor must ar-

range with the operator or switchman

to notify opposing trains of same or in-

ferior class.

(b) A flagman must be left to notify

opposing trains of the same or inferior

class.

Calculations for Railway Men.

BY FRED H. COLVIN.

Making a Square Corner.

It often happens in the shop that we

want to make a square corner on some

FIG. I.

EXPERIMENT WITH BOWED RULES

piece of work and may not have all the

tools handy or those we have may not

be exactly accurate. And in any case

it is always well to know the "how"

and "why" of things so that we can get

along without all the tools or make our

own, or test those we already have. So

we do a little figuring at the problem of

FIG. 2.

METHOD OF PROVING A RULE.

making a square corner without the aid

of any tools but a pair of compasses or

dividers, a straight ruler or scale and a

pencil or scratch awl if we use sheet

metal instead of paper to work these

problems out on.

To begin with, let us see if our rule

is straight and if not, to know how
much it is out, and where. It does not

take any expensive apparatus to do

this. Just lay your rule down on the

paper or metal, we will use a sheet of

tank iron as well as anything, and

scribe a line along (he edge of the rule

on the iron. Then turn the rule over

and with the ends at the ends of the

first mark, draw another line. If they

agree, that is if the second line is the

same as the first, the rule is straight.

If they are bowed as shown in Fig. i,

the rule curves in, and the distance be-

tween the lines in the center is twice

the amount of error. So we know how
much to take off to make it straight.

We probably have a good rule, but it

is well to know how to test any tool we
have as it gives us more confidence in

them.

First of all we must have a base line

to work from and so we draw the

straight line j5 X on the sheet. The
edges are shown very rough to show
that we pay no attention to the fheet

itself in squaring it up but work en-

tirely from the line we have made.

The first method of laying off the

square corner is shown at the left, in

the corner marked i. Select any two
points such as A and B and take in the

dividers, any distance more than half

the distance. Then, with the points first

on A and then B, scribe the arcs cut-

ting each other at C and D. Draw a line

through these two points and you have

a straight line at right angles to the

line B X. This gives us the first square

corner and from this we could find the

others by measurement, but instead of

this we will see other ways in which
this can be done.

The lower left-hand corner gives the

next method and marked 2.

Take any space in the dividers as A
Z. With the point on Z make the arc

from A. With the point on A make
the arc from Z. These will cross in C.

Draw a line from A, through C and
continue it indefinitely. With the same
distance in the dividers, put one point

on C and cut the line we have drawn
at D. Then a line drawn from B or Z,

through D, will be at right angles to

the vertical line drawn before and we
have the third line of the rectangle

drawn.

It is well to note also, that the tri-

angle just drawn is a thirty-degree tri-

angle, so that if we want to make a tri-

angle of this kind at any time or to test

one that we already have, here is a

way of doing it with almost no trouble.

The next method is perhaps the han-

diest for some places and is known as

the "6, 8 and 10 rule," from the fact

that it was discovered, centuries ago,

by an old Greek philosopher, that a

triangle having sides in the ratio of 6,

8 and 10 was a right angle triangle.

This can be in feet, inches or miles and
the same rule holds good. Or it can

be any other numbers in this same pro-

portion such as 3, 4 and s; 12, 16 and
20 or any other combination in the same
ratio.
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This is very handy in laying off the

end of a board square, or squaring the

end of a lot, laying out a tennis grounds

or anything else you desire. Simply

measure off the distance with dividers

or a rule and you can soon get the

hang of it.

Tliis completes the rectangle and all

without a single reference to outside

edge of the sheet.

The same method as we used in mak-

ing the first corner can be used to di-

vide a line in the exact center and is

shown in dividing the top line as in

Fig. 4.

Here we again take a distance in the

dividers of more than half; we can tell

at a glance when we get more than

half and the exact amount is of little

consequence, and scribe the arcs that

eut at E and F. Join these by a straight

line and we have the distance JV Z cut

in two equal parts.

While the machinist in the railroad

shop may not run up against these ex-

act problems in his work, he will find

these principles very handy in many
ways and the time taken to practice

them on a scrap of tin or elsewhere

will not be wasted by any means. It is

the first lesson in practical geometry,

although it may sound easier if we call

it by another name.

Questions Answered

VALVE SETTING AND VALVE TRAVEL.

(ill) G. H. P., Willow Glen, N. Y.,

writes

:

1. I do not understand when you say

the valves of an engine are set "line and

line" forward and s'a of an inch blind

on the back motion. Please explain.

A.—Valves are said to be set line and

line when, in full forward gear they

have no lead. That is, at the

beginning of the stroke the line of the

edge of the valve coincides with the line

of the edge of the steam port. The back

motion set 3^ in. blind, means that in

full throw in back gear, the valve has a

distance of 3^ of an inch to travel after

the piston stroke has begun, before the

steam port begins to open. This is a

case of sacrificing the back motion for

the sake of the forward.

2. When you say the valve travel is

6 ins. do you mean from the time the en-

gine leaves the center until she reaches

the other center? A.—Valve travel 6

ins. means that in full gear the valve

moves over a distance of six inches from

its extreme forward to its extreme back

position; it you look at the valve stem

you will see that six inches of valve

stem passes in and out of the gland.

"tandem connected" engines.

(112) J. M. C, Paducah, Ky., writes:

On a piston valve engine should the

side rod break between the intermediate

and main driving wheels, could you brmg
engine in, when eccentrics are on inter-

mediate wheels? A.—The engine you

describe is sometimes spoken of as 3

"tandem connected" engine, and when

one side rod breaks it is safe practice

to take down its mate on the other side.

Under these circumstances there is noth-

ing to make the axle carrying the eccen-

trics revolve in unison with the main

driving axle, and the engine should be

towed in. Engines disabled as you de-

scribe have been run by leaving the side

rod up on the good side, but it is not a

safe thing to do, because there is no

guarantee that one side rod will always

cause the wheel to revolve in the same

direction as the main driver. If the main

drivers slipped at or very near the for-

ward or back quarter, the one side rod

might turn the intermediate wheel

backward with disa.'^trous results.

FIVE-POUND REDUCTION K TRIPLE.

(113) J. R. S., Altoona, Pa., writes:

I have seen quite a number of K triples

in trains that we liaul, and when a service

reduction is made the brakes seem to

go on quicker and hold better than they

do with the common quick triple. Why
is this? A.—As already explained in

the Air Brake Department of this paper,

April and June numbers, the K triple in

service applications vents brake pipe air

into the brake cylinder. This action not

only adds to the cylinder pressure in the

early part of the service application, but

it causes an earlier reduction in

the rear portion of the brake pipe,

which causes the ordinary quick ac-

tion triples to respond more promptly.

Thus all brakes apply much quicker than

if no K triples were in the train, and

hence a shorter and smoother stop is

made. With a train of 75 or more cars

all equipped with K triples, a five pound

service reduction will stop the train from

a speed of twenty miles per hour in the

same distance that a twenty pound service

reduction will stop the same train

equipped with the present standard triple

under the same conditions of load, speed,

etc.

IMPORTANT duties AND HIGH PRESSURE.

(114) J. W. B., Logansport, Ind.,

asks :

I. What is an engineman's first and

most important duty? A.—In taking

charge of a locomotive the first duty of

an engineer should be to see that there

is sufficient water in the boiler. He
should test the gauge cocks and water

glass and satisfy himself they are work-

ing properly. He should see that flues

and fire box are not leaking, the fire in

good condition and ash pan clean. He

should make sure that the tools required

arc on the engine and in good order.

He sho,uld examine the report book and

note if the work booked by the last man

has been done, and he hould examine

the engine for defects which may give

trouble on the road.

I. Name the four advantages, exclu-

sive of steam economy, which result

from using high pressure of steam with

short cut off, as compared with throt-

tled steam and late cut off? A.— (a)

Dryer steam may be obtained with high

pressures, (b) Less water is evaporated

and less coal is burnca to do the same

work where high pressure steam is

used, because less steam is required to

enter the cylinders, (c) Less steam

entering the cylinders means less steam

to get rid of at the end of the stroke

and free exhaust, especially for high

speeds, is an advantage, (d) The ex-

pansive force of high pressure steam is

much greater than ^hat of low pressure

steam, and while expanding in the cylin-

ders it is doing useful work and the

work obtained by ihe expansion of high

pressure steam is clear gain aver the re-

sults to be had by working at low pres-

sure.

RELIEF VALVES.

(115) R. E. L. C, Duquesne, Pa.,

asks

:

Why is it that they take the release

valves off the engines? Does not that

hurt the valves? A.—We suppose you re-

fer to the relief valves on the steam

chests of engines. Taking off relief

valves has not become a universal prac-

tice. In some cases where through neg-

lect these valves have leaked very badly

they may have been removed, as no

relief valve would be preferable to hav-

ing the engineer's view obscured by

steaiTi. These valves serve a useful pur-

pose when in proper working order,

but, like everything else about a loco-

motive, they have to be kept in proper

repair.

EXPERIENCE WITH N. V. BRAKE VALVE.

(116) J. A. D., Syracuse, N. Y., writes :

Some time ago we had a startling ex-

perience with a New York brake valve,

which has set us all thinking, and it was

this: While working the brake under

o.rdinary conditions of ser\'ice all at

once, without notice, the brakes would

not go on when the handle was placed

in service notch; it did no different when

placed in the emergency notch. When
the brake valve was taken apart to find

out what was the matter, the main

slide valve was found disconnected from

the brake valve handle, and did not

move. As this would put a fellow in a

bad fix if he wanted to stop in a hurry,

as, for instance, if he was heading into

something such as a drawbridge or a sta-

tion terminal or anywhere he wanted to

stop right away, we would like to

know when in this fix the next best and
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quickest move to get the brakes on?

A.—It does -not often happen that the

main slide valve and the brake valve han-

dle of a New York brake valve become

disconnected while in service on the

road, but when it does, resort to some

other means of opening the brake pipe

to the atmosphere must be had. If

we were caught in such a plight as you

instance, our first move would be to

apply the straight air; then call for

brakes with the whistle, so that the

train crew could open a conductor's

valve or apply the hand brakes. After

doing this we should proceed if pos-

sible ta the pilot stop cock to open that.

If any brake pipe union near the

brake valve can be opened with a

wrench or broken with a hammer, this

should be done. On account of the de-

sign of the New York brake valve

there is a possibility always present

that the valve will become discon-

nected while in service on the

road, and for this reason a three way

cock should be placed in the

brake pipe, just below the brake valve,

that could be used to apply the brakes

in case of such a thing occurring. For-

merly such cocks were supplied with this

type of brake valve.

BLOCKING EQUALIZER FOR BROKEN SPRING.

(117) J. E .H., Charlestown, Mass.,

writes-:

What way does the end of the equal-

izer go when the driving spring breaks

supposing the equalizer was between

the frames. I would say that the end

of the equalizer next to the broken

spring would go down. Am I right?

A.—Yes, you are right, the position

of the fulcrum of the equalizer does not

alter the fact that when a driving spring

breaks, the frame, which carries the

weight of the boiler, etc., tries to go

down and the end of the equalizer

next the go.od spring goes up and the

other goes down.

PISTON RINGS IN GOVERNORS.

(,118) P. D. M.. North Ipswich,

Australia, asks:

What practice is adopted in fitting

packing or piston rings in Air Pump
Governors? Is it necessary to bore out

place where ring works and a new rmg
required to be put in. Is it necessary

to rub them up to a face? It so, is

there anything you can suggest to help

bring a cylinder face to make an air

tight face? A.—In replacing worn

pump governor piston packing rings,

see that the cylinder is neatly trued up,

and that the new ring is a neat fit in

the packing ring groove and that it

works freely, but not loosely, in its

cylinder. A little rubbing in oil is all

that is necessary to face up the ring.

RIGID AND SWING CENTERS TRUCKS.

(119) H. G., Raton, N. M., asks:

1. What are the advantages of

what is called the cradle engine truck

over the old rigid truck center casting?

A.-^What you call the cradle truck is

practically one with a swing boJster.

This form was devised so that when
the engine truck entered a curve and

was deflected from the straight line

which it had followed on straight track

that the deflection of the engine itself

might be gradual and without shock.

Many trucks are now made with what

are called three-point hangers which

while such a design avoids shock and

sudden side movements of the front of

the engine, yet swings the whole over

easily and insures the centering of en-

gine over the truck as soon as a tangent

is readied.

2. If the cradle pins were worn
badly and allowed the cradle casting

to get down solid on the truck so it

could not swing, \vo,uld it have a ten-

dency to derail the front drivers? A.—

•

The swing bolster guides more easily

than the rigid center and is an advant-

age on engines with long wheel bases

when rounding sharp curves, but when
unable to swing, it practically makes
the engine equal to one with a rigid

center truck and it has the further seri-

ous disadvantage that in the position of

which yo,u speak, it will hamper or pre-

vent the truck from swiveling or turn-

ing about the center pin. Such a truck

would be held in one position between

the frames and if it did get a turn one

way on a curve it would not come back

to the central position on straight track

and might be in bad shape to take a

curve in the' opposite direction.

3. Would you consider it safe to

run an engine at a high rate of speed

witli the cradle pins broken and the

cradle casting down on the truck cast-

ing, without anything to hold it central?

A.—We would not consider it safe.

BLOW ON UP STROKE.

(120) p. D. M., North Ipswich,

Australia, writes:

What will cause an 8-in. pump to

blow on up stroke only? There is no

perceptible blow in exhaust on down

stroke. The pump in question was

thoroughly repaired, the main valve

bush, cover, and the reversing valve

bush bored out with a new reversing

valve supplied. The main valve piston

had new rings put in it. The trouble

is noticeable with this particular pump
only. A.—Very likely the gasket be-

tween the top head and the steam cyl-

inder leaks at the point where it

separates the steam passage leading

to the lower end from the upper end of

tlic cylinder. On the down stroke a

leak at this point would not cause a

blow because the exhaust port from

the upper end of the steam cylinder is

closed, but on the up-stroke it would,

because the exhaust is open.

LENGTH OF M.\1N ROD.

(\2i) H. C, Scranton, Pa., asks:

Is there any rule regulating the

length of the main rod in relation to

the cylinder stroke? A.—There is no

exact rule in regard to it. The dimen-

sions oi each depend on the particular

design of the engine. The longer the

main rod is the more easily will the

cross head run on the guides avoiding

the severe blows incident to a short

coupled engine. If practical the main

rod should be from two to three times

longer than the stroke of the piston.

CAST IRON AND STEEL.

(122) W. '1
., Coldstream, N. Y., writes

:

How can good cast iron and poor

cast steel be known without chemical

or physical tests? A.— It will be ob-

served in breaking cast iron that there

is a white outer shell, not so white as

the shell of an egg but equally distinct,

the inner metal being of a dark gray

co,lor. Broken steel has no outer

sheathing and is invariably of a finer,

clearer texture than cast iron.

Locomotive Dictionary.

We have had the pleasure of receiv-

ing a handsomely bound volume of the

new and important work called the

Locomotive Dictionary. The book came
to. us through the courtesy of the Amer-
ican Locomotive Company, who we be-

lieve have now exhausted the supply

at their disposal. The dictionary is a

work which has been long wanted in

tlie railroad world and its advent will

be appreciated. It has been compiled

from the best authorities for the Amer-
ican Railway Master Mechanics Asso-

ciation. The work has been ably done

by Mr. George L. Fowler, under the

supervision of the committee appointed

by the association. The committee

consisted of Mr. J. F. Deems, general

s\iperintendent of motive power of the

.Mew York Central Lines. Mr. A. W.
Gibbs, general superintendent of the

Pennsylvania Railroad, and Mr. A. E.

Mitchell, formerly superintendent of

motive power of the Lehigh Valley

Railroad. The Locoinotive Dictionary

is an illustrated vocabulary o.f terins

which designate American railroad lo-

comotive.';, their parts, attachments and

details of construction. It also has

definitions and illustrations of typical

British practice. There are five thou-

sand one hundred and forty-eight illus-

trations and altogether the book is a

very subtantial addition to the library

of any railroad man. The book sells at

$6.00 a copy and can be procured from

this office.

The greatest life is that which has

been the most useful, and has been able

to perform its allotted tasks cheerfully

and well.
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Air Brake Department

Large Pump and 100-Car Train.

The advisability of adoiilitig larger

air pumps fur long trains has been seri-

ously debated by those most interested

ill the elTicient maintainencc and the

satisfactory operatioji of the air brake,

but until recently the advocates of the

smaller pump had, apparently, much
the better of the argument.

One of the strong points made in fa-

vor of the smaller pump is, that be-

cause of its limited capacity it will

make it necessary for railroads to main-

tain the brake pipe practically free

from leakage. This consideration to

them seemed to possess greater

vifeight than that of the advocates of

the larger pump, which is that a

large air capacity pump would

quickly charge the brake pipe and the

reservoirs, thus save time—an import-

ant element in successful railroading

—

.

in yards and terminals and it would

also maintain the standard brake pipe

pressure against a cojisiderable amount
of brake pipe leakage while the train

ij, on the road and do all this without

overworking, heating and danger of

failure.

That brake pipe leakage is an undesir-

able thing everybody acquainted with

train handling knows; but that cars

must be moved within reasonable time

is equally well known. Therefore,

charging and testing should be done
with as little delay as is consistent with

safety.

With large pump capacity and con-

siderable brake pipe leakage the pres-

sure may be kept up to the desired

point wliile the brakes are released,

something that the small pump cannot

do. It is no doubt true that in some
cases excessive leakage is allowed to

e.xist because this can be done, but

where it is permitted the company pays

dear for it in many ways. After the

engineer commences to apply the

brakes the leakage gets in its bad work,

nnd the annoyance, cost and damage
resulting from the loss of control of

the action of the graduated brake are

considerations in themselves apart

from any other the pump capac-

ity may have, sufficient in our way of

thinking to induce railroads to maintain

the brake pipe and the reservoir con-

i-ections in reasonably tight condition.

The time has undoubtedly come
wlien the small pump, that is the gYz

in., can no longer be considered the

proper instrument for supplying air

for modern long trains.

CONDUCTED BY J. P. KELLY

At the time this pump was

brought out it was considered by all air

brakemen the correct size of air com-

pressor to handle the trains satisfac-

torily that were then controlled by the

air brake. That it was equal to the

work imposed on it by a 50 car

ir.i n made up of 8 in. equip-

iiKiits, was lung ago amply dem-

i.nstrated. It could and did keep the

brake pipe and reservoirs charged to a

pressure of 70 lbs. and this while brake

l);])e leakage existed amounting to two

or three and sometimes more pounds

per minute; but when the number of

c.irs in the train began to increase above

other causes it will require more
than this. It will be readily admitted

that this is quite a long time to get the

brakes charged so that leaks may be

detected and repaired, and the brakes

properly tested before the train starts

on its trip. If many leaks exist in the

brake pipe it is unlikely that the pump
will be able to charge the train to

standard pressure at all.

From tests made to determine

the brake pipe leakage had with a brand

new test train of 50 cars we learned

that it equals about two pounds per

minute. That had with the average

train is about three pounds per min-

\VE ARE ALL READY TO GO"

fifty, the work on the 954 in. air pump
began to tell on it. Unless it was in

first-class condition it could be seen

that it lacked in power to supply the

needed air to maintain the standard

pressure. Hence, under these condi-

tions, more time was consumed in

yards in charging and testing brakes

than could well be afforded; on the

road more time was required to re-

charge after a service application, also

after a break in two to the release after

recoupling.

The gVz in. pump in good condition,

running at the rate of 120 single strokes

per minute, has a capacity of from 28

to 30 cubic feet of free air per minute.

•K train of 100 cars equipped with 8 in.

equipments will require, to charge it

to a pressure of "o lbs.. 1.092,500 cu. ins.

or 632 cu. ft. of free air. and the time

required by the pump to furnish this

amount of air will be about 23 minutes.

That is, assuming that the brake pipe

and the auxiliaries are absolutely tight.

In actual practice due to leakage and

ute; with no more than this amount
the brake pipe is usually considered

practically tight.

A little calculation show^s us that a

brake pipe leakage 01 three pounds per

minute from a brake pipe of 100 cars,

means the loss of about 47,000 cu. ins.,

or 27 cu. ft. of free air, which is about

equal to the capacity of the 9V2 ins.

pump. Hence, it is clearly shown that

this pump cannot be expected to main-

tain the pressure in a 100 car brake pipe

even if no brake applications whatever

were required, and most assuredly it

could not be expected to fulfil the re-

quirements of charging, of testing, and

o.f service braking on both level and

down grades under average conditions.

Therefore, it is clear that a larger

pump than the 9^ in. is required for

modern service and since it was con-

sidered ample in capacity for the

50 car train. neither too large

or too small, it would appear that a

pump whose capacity bore the same

relation to the 100 car train oi to-day
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that the g'A in. pump did to the 50 car

train of ten years ago would be about

right.

The modern freight car is usually

equipped with a 10 in. brake cylinder

and the time is not far distant when ail

freight cars will have this size brake

cylinder, and a reservoir to correspond.

The capacity of this equipment, brake

pipe and reservoir combined, is about

3,450 cu. ins. The quantity of free air re-

quired to charge a 100 car train of these

equipments to 70 lbs. pressure is 1,640,-

000 cu. ins., or 950 cu. ft. The capacity

of the 8'/2 in. cross compound pump
working at 80 cycles per minute against

a reservoir pressure of 100 lbs. is about

152 cu. ft. of free air per minute. Hence,

the time required by this pump to

charge the too car train would be a tri-

fle less than 7 minutes, assuming every-

thing absolutely air tight which is

about 16 minutes less than the g'A in.

requires. The relation of the capacity

of this pump, therefore, to the 100 car

train of 10 in. brake equipments, is

somewhat greater than that of the 9'/^

in. pump to the 50 car train of 8 in.

equipments.

We are not so sure that the larger

pump tends to increase brake pipe leak-

age through neglect any more than the

smaller pump tends to decrease it be-

cause of its limited capacity; we think

there are good reasons why the larger

pump should tend to decrease it. Take

the difference in time required to

charge the train. The 9'/^ in. pump in

practice consumes nearly five and one-

half times as much time as the 8'/2

in. cross compound. Before leaks

can be satisfactorily detected there

must be considerable pressure in the

pipes and reservoirs, and this necessary

pressure can be furnished so quickly by

the larger capacity pump that the in-

spectors can start in at once to stop

them, while with the smaller pump the

inspectors would be required to wait

sometime for the pressure to be pump-
ed up to enable them to find the

leaks. The yard master would want the

train pulled out on the road and started

on toward its destination before this

could be done.

In road service the larger capacity

pump has the advantage in nearly ev-

ery particular over the smaller, and it

will enable the train crew to observe

the rules which require testing the

brakes after each change in the train

make up much more satisfactorily than

is now done in many cases. If the train

breaks in two while in motion, no more
time is required after recoupling to

make a complete release of the brakes

than is needed for the air to. get back

through the pipe to the last car. In less

than one minute the cross compound
pump can charge a 100 car brake pipe

from zero to 60 lbs., and this without

taking any air from the main reservoir.

Hence, with a 50,000 cu. in. main reser-

voir charged to 90 lbs., placing the han-

dle of the brake valve in release posi-

tion will cause an equalization in an

empty 100 car brake pipe of 48 lbs., and

the pump will be required to. labor but

a very short time to supply the addi-

tional air necessary to release all

brakes, probably not more than 8 or

10 seconds.

As usually happens, however, trains

break in two not between the engine

and tender, but back some considerable

distance from the engine, so that the

portion attached to the engine is us-

ually always charged up when the re-

coupling o.f the brake pipe hose is

made; hence the time required to re-

lease the brakes on the rear portion will

in practice be seen to reduce to an al-

most insignificant item. To be able to

recouple, release, recharge and get un-

der headway in a very short period of

time is in itself a matter of considerable

importance on busy railroads.

The locomotives of to-day are

equipped with bell ringers, pneumatic

Sanders, air operated water scoops and

fire doors, all requiring a supply of

compressed air from the pump, and

they make an additional demand on the

air supply. To sum up, it is quite

clear that the gl/i in. pump is no longer

able to meet the demands satisfactorily,

as a comparison of its capacity with the

quantity of air leaking away from a

practically tight .100 car brake pipe

clearly shows. It remains, therefore

to choose a larger pump or

to apply- two pumps whose capac-

ity is not only sufficient to meet the de-

mands of the present but also those

increased demands which are sure to

come as the 8 in. equipments are re-

tired and the 10 in. equipments take

their place. In choosing a larger pump
regard should be had for one that can

compress the requisite quantity of air

needed economically, and one that will

be reliable in service, free from heating

and break downs.

Some roads may prefer to apply two
pumps, and at one time it looked as

though two 954 in. pumps would be

about right; but as we regard the situa-

tion at present, if two pumps are ap-

plied they should each be larger than

the 954 in., as one g]^ in. pump will

not supply the leakage in a loo car

train when it exceeds three pounds per

minute without overworking and get-

ting hot and it could not possibly

handle the brakes satisfactorily if the

other should fail.

The "K" Triple.

After a very careful and exhaustive

series of tests, covering all kinds of

freiglit service and extending over a

long period of time several roads have

decided to adopt the "K" triple valve.

All new freight equipment, ordered

in future by the Pennsylvania roads in

future, is to be equipped with this type

of triple, and the Duluth and Iron

Range Road has found it so much eas-

ier to. handle the trains in their heavy

service, when the cars are equipped

with the quick service triple than it is

with the older type, that they have

adopted it as their standard. This road

has to weigh a great many cars, and

tliey find that spotting them on the

scales can be accomplished with greater

ease and accuracy when they have the

"K" triple than it can be with the ordi-

nary type.

Both these roads have heavy grades

and on them the trains equipped with

the "K" triple can be handled easily

with a larger margin of safety than

formerly. A mo.re uniform rate of

speed can also be maintained while de-

scending, and this pro.ves an advantage

in many ways other than in a saving

of time.

Those roads that are adopting the

quick service triple are already com-
mencing to feel their advantages, since

an improved action of the brakes on

trains but partially equipped with them

is quite noticeable.

It seems to us that as the number of

"K" triples in service increases a di-

minution of cost in renewals of air hose

must result, and for this reason. The
majority of freight trains consisting

of over 60 cars will probably never ex-

ceed a speed of 25 mile san hour, and a

5-pound service application will be

about all that is needed to stop them

as this with the "K" triple is the equiva-

lent in stopping efficiency of a 20-pound

service reduction with the triples now
in use. Taking the standard brake pipe

pressure at 70 pounds, a 5-pound re-

duction will reduce it to 65 pounds,

and this does not make much difference

in the pressure. Hence, when the re-

lease is made, there will not be such

a heavy increase of pressure on the

hose, tending to rupture it as is now
the case in full service applications.

Expressing this another way, after the

brake pipe is once fully charged the

hose will be relieved of sudden heavy

increases in pressure at the moment of

release, and as so much less air will be

required to recharge the brs.ke pipe

after each application the wear on the

interior lining of the hose will of neces-

sity be reduced.

The uniform and quick service action

of this triple in service applications will

tend to cut down the stresses o.n the

draft gearr igging as well as does the

important feature of holding the slack

bunched in release at slow speeds

prevent the tendency to, pull the cars

apart.
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The following comparison between

the quantity of free air used in making

a service stop with a lOO-car train with

the quick service and with the ordinary

triple, the first requiring only 5 lbs. and

the other 20 lbs. reduction to accom-

plish the same work is of interest as

showing their economical features.

With a 5-lb. service reduction the

"K" triple loo-car train can be stopped

in about 900 ft , from a speed of twenty

miles per hour, and they will use about

68 cu. ft. of free air to accomplish this

work. With the ordinary triple a 20-

Ib. reduction will be required to make
the same stop and they will use 272

cu. ft. of free air, thus making a differ-

ence of 204 cu. ft. of free air in favor

of tlie "K" triple. That is, there is 204

cu. ft. of free air less to put back into

the brake pipe after each service ap-

plication when the "K" triples are doing

the braking.

in the pump without any machine fit-

ting It is brought to a fit by pressure

while running, then locked tight.

Yours truly

R. N. Martin.

Rcnova, Pa.

A New Stunt.

Recently while supplying a train of

over fifty cars with air, the upper in-

termediate discharge valve seat of a

cross compound pump got loose

enough to permit back leakage from

the high pressure air cylinder into, the

low pressure. This leak caused the

pump to run slower than usual, but

•did not prevent it from supplying' the

requisite quantity of air to handle the

train perfectly. There was no engine

failure in this case, because of air

pump failure, to record.

In similar cases of this kind with

other pumps, it would be necessary to

cut the locomotive out <ind to send for

another one to haul the train to its

destination.

Good Metallic Packing.

Editor:

I have read of claims made for excel-

lent service given by different kinds of

air pump piston rod packing, which

leads me to state I have had an 8 in.

air pump changed to. a compound fitted

with a metallic packing in the stuffing

boxes, that 'has been in service over

three years. There has been one ring

put in each end during that time.

Another pump 9!4 ins. in road freight

service thirteen months, two others in

passenger service nine months, one en-

gine making 312 miles daily. There

have been no repairs on either of the

above packings, only occasional tight-

ening and then securely lacked. The

lock nut is made out of worn piston

rod packing nuts by cutting them

down to a thin ring, then placed on the

stuffing box before putting in the pis-

ton. "If I were king." I would put a

lock nut on all pumps to secure the

packing nut. then there would not be so

many air pumps running hot. This

packing I take from the mold and place

Draining Main Reservoirs.

That water will accumulate in the

main reservoir is certain; that it will

find its way back into the brake pipe

is also certain, unless that reservoir is

drained frequently.

We are now at that season of the

year when water in the brake pipe is

a dangerous thing on account of pos-

sibility of freezing. Therefore, drain

your main reservoirs often; and be-

fore leaving the round house discon-

nect the hose between the engine and

tender and blow them out thoroughly.

Some engineers even occasionally while

on the trip open the tender drain cock

(luring extreme cold weather.

Joint for Air Pump Pipes.

Editor:

I send a prin

our air pumps.

of a joint we use on

It can be used on the

E T, the latest improved triple valve*

including the "K" types, brought out

by this company for both steam and

electric traction road service, and the

New York new engine equipment.

There is also a paper on "Recommend-
ed Practice."

The papers are complete, and the

various devices considered are fully il-

lustrated by sectional, half tone, and

diagrammatic drawings, which together

with the piping diagrams, the discus-

sion by the authors and the members,

and the glossary of electrical terms,

make the book one that is fully up to

date, and that should be in the air

brake library of every steam road and

traction road air brake man who wishes

to keep abreast of the times.

The whole is printed on first quality

white paper, and it is bound in both

leather and paper covers. The proceed-

ings are now ready for distribution and

may be had by addressing Mr. F. M.

Nellis, Secretary of the Association, 53

State street, Boston, Mass., or by send-

ing your order to this office. Price,

leather bound. $2.00: paper bound, $1.50.

LOCK NUT ON PUMP CONNECTION

exhaust air discharge of the gVi pump
and the reservoir connection. No
change required except concaving the

swivel. This joint securely tightened

and locked with the jam nut will stay.

Yours truly,

R. N. Martin.

Rcncra, Pa.

The Pneumatic Tool Company, of

Chicago,' make an air motor for turn-

tables. The 1906 model contains some

improvements on the old style. This

new device places no strain on the turn-

table. If conditions exist whereby more

traction is required, it can be got by

placing th? locomotive on the table to

impart the desired traction. The motor

is provided with universal swing and

double flanged wheel, therefore U is

easily accommodated to any kind of turn-

^ table pit rail. The motor will operate on

a minimum air pressure of five pounds.

When the motor is adapted to geared

hoisting machinery or is used for simi-

lar duty, provision is made for holding

the load under all conditions, including

the bursting of hose or other cause,

which may deprive the motor of air un-

der pressure. Write direct to the com-

pany for further information if you are

interested.

Air Brake 1906 Proceedings.

One of the best proceedings yet pub-

lished by the Air Brake Association is

that which records the work done at

the convention held in Montreal last

June.

At this convention papers were pre-

sented that covered in a most thorough

manner all the latest devehDpments in

the air brake art.

The subjects treated in the papers

and discussed by the members include

the Westinghouse new engine and ten-

der equipment, familiarly known as the

Towards the end of last month the

Canadian Northern Railway instituted

a daily passenger ser\'ice on the new

James Bay Railway, between Toronto

and Parry Sound on the Georgian

Bay. The distance between these

points by rail is about 150 miles. The

road has not been opened as the James

Bay Railway, by which name it was

generally known, but as the Canadian

Northern Ontario Railway. This lat-

ter named was adopted when the Mac-

kenzie & Mann interests decided to

consolidate their various lines. Mr.

C. W. Spencer is General manager of

the road: Mr. F. M. Spfdal. superin-

tendent, and Mr. W. H. McEwan is

train dispatcher.
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Repairs to Steel Cars.

As an example ot what steel cars will

stand in a wreck. Mr. J. F. MacEnulty

showed some pictures to the members of

the New England Railroad Club not long

ago. The pictures were of a railroad

wreck and the seven cars concerned were

steel hoppers containing each fifty tons

of ore and they ran three miles down a

4-per cent, grade and with the engine

jumped over the end of a switchback.

The cars and engine went 422 ft. clear

before striking the earth again, and inade

a drop of 53 ft. They then rolled 516 ft.

The original cost was $1,200 per car. The

repair charges amounted to $690 each.

Eliminating the repair cost of the

trucks, which owing to the character of

ingenuity or confidence he should be

sent to Altoona or Mount Clare or Col-

linwood, where they are past masters in

the art of steel car repairs.

In the early days of steel car repairs it

was the custom, when a sill was bent, to

take the piece out and straighten it. Now
an oil furnace or a charcoal fire under

the car and a pulling jack applied to suit

conditions is all that is needed. When
sills are broken a splice can be made
with a butt joint and plates inside and

out, all securely riveted. Wrecked steel

cars seldom have parts lost, so it is sim-

ply a matter of cutting off bent small

parts, straightening them and riveting

them in place. It is, however, advisable

when Inlying new steel cars to get a

lIli.VD-ON VIEW OF BALDWIN CoMPuL'XD F.\ST FREIGHTER

the wreck was heavy, tlie bodies cost

$350 each. In all about 68,800 lbs. of new
material was used. A wooden car under

such circumstances would only have been

good for firewood, and this wreck, in

which such an extraordinary leap was

made, was perhaps as severe treatment

as cars ever experience, goes to prove

that a steel car is always good enough

to repair.

There is absolutely no need, said the

speaker, for any railroad to employ

skilled labor in repairing steel cars or

of returning them to the manufacturer.

Skilled labor is not used where they

were built, then why use skilled labor to

repair them? Railways are now using

the same repair gangs for both wood
and steel cars. If a car foreman lacks

small supply of shapes likely to be need-

ed for running repairs. This saves time

and inconvenience no matter what argu-

ments may be advanced for buying in

the open market when they are needed.

It may then be hard to get prompt de-

livery or harder to shape parts to suit.

The average cost of repairing steel

cars varies considerably with the type.

Taking the 100,000 lbs. capacity steel

hopper car the average repairs to. one

end having side and end sills, draw

sills, and corner braces anil brackets

badly bent. is about $36.50. With both

ends damaged as above and body

badly sprung the average repair cost

is $85.75. To cut entire frame and body

apart and re-rivet, on the average $140.-

00. This is the labor charge for cutting

oft the bent parts, straightening and

re-riveting in place, the only new ma-
terial being the rivets. A steel car hav-

ing been in a wreck which would to-

tally destroy a woo.den car can be re-

paired for an average cost of $50.00.

A steel hopper so badly wrecked, that

the advisability of scrapping it was
considered, cost for repairs $160.00.

When it comes to the care of steel cars

"an ounce of prevention is worth a

pound of cure." At a prominent re-

pair point, where 500 cars per month
are repainted, the average cost for gon-

dola and hopper cars is as follows

:

Sand blasting, 45 cents; paint for body
and lettering, $6.00; labor for body let-

tering, according to locality from $1.00

to $2.00. These figures do not include

the trucks.

The fact of fewer repairs and less

damage in wrecks is a potent argument,

much used by steel car builders and

agreed to by railway men, yet if there

had not been so great a demand for in-

creased loads, the steel freight car

|)ioneers would have had a sorry time.

In passenger car construction the ques-

tioji is different. If there are more pas-

sengers it means more cars. For high

speed service it is practically essential

to use a steel car, if the safety of pas-

sengers is desired. The splinters from

old wooden war ships in time of action

killed more men than the cannon balls.

In Steel cars, the passengers in an ac-

cident may suflfer contusions, but that

is cheaper from a claim department

standpoint than an amputated limb,

and passengers are not likely to be

caught In the wreckage as they are in

splintered and broken wooden cars

and there is little chance of fire.

Aside from the question of accidents

steel passenger cars should be a good

investment. Running repairs are less,

and the car is out of service a shorter

time when going through the ren-

ovating process than a wooden car, the

steel surface is easier to finish than

wood is, and it does not require so

much care. Car builders to get the

cost and weight of a steel passenger

coach or an interurban car, very close

to that of a wooden car, built to the

same specifications. This is a decided

advantage, as railways may thus o,b-

tain an absolutely non-combustible car

of much greater strength plus longer

life, for a small additional outlay.

Mr. MacEnulty, speaking of a car

built for the Philadelphia Rapid Tran-

sit Company, said the design is of steel

throughout, with non-combustible floor-

ing compositicn, and it is to all intents,

shock and fireproof. The outside

sheathing is of cold rolled steel and the

under frames consist of deep fishbelly

side sills with cross-bearers and con-

nections in girder form. As an illus-

tration of how this type of car will
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bcliavc in an accident, photographs
were shown. The Hat car upon which
It was loaded jumped the track and
uverturncd, carrying the passenger car

with it. The advantages of the under

frame construction with corrugated

sheets under the monolith floor, were
pointed out and tlic only damage sus-

tained was a few broken windows and
scratclicd varnish. A wooden car un-

der similar conditions would have been
badly damaged.

Baldwin Balanced Compound.

'I'lic Halilwiu Locomotive Works have

recently (k-livered to the Atchison,

Topeka and Santa Fe Railway, 56 com-
pound locomotives of the 2-6-2 type,

one of which we illustrate. They pos-

sess a number of interesting features.

They have a tractive power of 37,840 lbs.

working compound, .^s the weight on

having both arms pointing downwards.

The bearing for this rocker shaft is

mounted on a frame-crosstie, which is

supported by knees bolted to the engine

frames. It is also braced to the cylinder

casting.

The Rushton trailing truck is used,

the journals being placed outside. The
spring seat is in the form of a cast steel

saddle, which is suspended directly on

the swing links. The spring link seat

at the back of the truck is bolted to an

outside supplemental frame, which is

secured to the main frame by means of

steel castings.

The wheel base of this engine is in all

3J ft. 9 ins. The rigid wheel base is 13

ft. 8 ins. and all the wheels are flanged.

The total wheel base of engine and ten-

der is 64 ft. 7'/2 ins. The weights carried

on the leading and trailing truck are

31.300 lbs. and 42,200 lbs. respectively

has an inside diameter of 315^ ins. The
Vauclain triangular welt is used under

the dome, and the seam which is on top

is welded. The crown sheet and the roof

sheet both slope up toward the forward

end.

This engine has a heating surface, of

4,017.8 sq. ft. in all, made up of 3,8io!4

in the tubes and 207.3 '" tbc fire box.

The total heating surface may be easily

pictured by those who are familiar with

a baseball field. The heating, absorbing

surface of this engine is nearly equal to

half the space enclosed between the lines

joining the bases on the regulation

"diamond" field. The grate area is 53!^

sq. ft. and the ratio between grate and

heating surface is therefore as I is to

74.9. The tubes number 342 in all and

are 2}/^ ins. diameter, No. 11 B. W. G.

and each is 19 ft. long. If all the flues

were put in line one in front of the

FOUR CVLI.XDER U.\L.\.\CED COMl'ULXU I'OR 1-.\ST I-REIGIIT
A. Lovel. Superintendent of Motive Power

the driving-wheels is 174,700 lbs. the fac-

tor of adhesion is 4.61. These engines

are intended for fast freight service.

The cylinders are 17^ and 29 by 28

ins. and the driving wheels are 69 ins.

outside diameter.

The pistons are all coupled to the sec-

ond axle which is the main driving one,

and the inside or high pressure cylinders

are inclined at an angle of 7° so that the

main rods can clear the leading driving

ajfle. The two cranks on the same side

of the engine instead of being placed

180° apart, are 173" apart; this arrange-

ment is necessary on account of the in-

clination of the high pressure cylinders,

in. order that the pistons may start their

strokes at the same instant. The front

of these cylinders are 45^ ins. higher

than the back.

The Walschaerts valve gear has been

applied to these engines, the piston

valves being driven by a rocker shaft

and with the figure already quoted for

the adhesive weight, the total weight

of the engine itself is 248,200 lbs. When
the weight of the tender is added the

grand total becomes about 418,000 lbs.

This is the heaviest si.K-coupled locomo-
tive, so far, built at the Baldwin Works.
The spring gear for the drivers are all

overhung and the driving wheels are

spaced 82 ins. apart. The headlight

glass of this engine is provided with a

metal shield so that it may be com-
pletely obscured when standing in a

siding waiting to meet another train.

The boiler is of the extended wagon
top, radial stay type, the front ring of

the barrel being coned. It is "6 ins.

outside diameter at the smoke box end,

and the inside diameter of the dome ring

is 82 ins. The boiler has a sloping throat

and back head.

The opening in the second course for

the dome is 25 ins. and the dome itself

-X. T. & S. F.

Baldwin Locomotive Works, Btiilders

other they would make nearly i}4 miles

of tubing.

This boiler carries a steam pressure

of 225 lbs. per sq. in. There is a relief

valve placed on the smoke box, just

behind the smoke stack and this

valve opens directly into the tee pipe.

W'hen the engine is drifting, air passes

into the dry pipe and so to the valve

•chambers and to the cylinders. The
tender has a steel frame. The tank

contains 9.000 U. S. gallons of water

and holds 12 tons of coal. The service

for which this engine is intended is fast

freight and 16 degree curves will be

encountered, and grades ranging from

A per cent, to i^ per cent. Some of

the principal dimensions are as follows

:

Boiler—Thickness of sheets, 7^ in. and 29/32 in.:

working pressure, 225 lbs.; fuel, soft coal;
staying, radial.

Fire Box—Length, 108 1/16 ins.; width, y\}^
ins.: depth, front, 83^ ins.; back, 70H ms.;
thickness of sheets, sides, H in-; back, ^ in.;
crown, H in.: tube, 9/16 in.; water space,
front. 4^2 ins.; sides, 5 ins.; back, 4 ins.
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Driving Wheels—Journals, main, iixioJ4 ins.;
others, 10x12 ins.

Engine Truck Wheels—Front, diameter, 42}^
ins.; journals. 6'Axii ins.; back, diameter, 50
ins.; journals, 8x14 ins.

Tender—Wheels, diameter, i^'/i ins.; journals,
53^x10 ins.

Patent Office Department.

PROVING VALVE FOR BR.'^KE TEST.

An improvement in the means of as-

certaining the condition of the brake
system, and also the signal system
throughout the entire length of the

train, is coming prominently into no-

tice. It is the invention of Mr. Geo. S.

Hodgins, of the editorial staff of Rail-
way AND Locomotive Engineering. Pat-

AIR BRAKE PROVING VALVE

ent No. 602,009. The device, as shown
in the illustration, combines a proving
valve having air pressure pipes and
couplings, one of which communicates
with a chamber in a valve casing, a

piston in the chamber which controls

an opening from a second chamber
which communicates with the other

pipe coupling. The idea is that this

device, when applied at the rear of a

passenger train, has one hose coupling

attached to the air brake pipe and the

other to the signal system. Both rear

angle cocks are opened and air from
brake pipe and signal system enters

separate chambers in the proving valve.

There is no communication between
the two, but when brakes are applied, a

piston, similar to that used in a plain

triple valve, moves and opens a port in

the signal system, and by allowing a

little air to discharge, causes the whistle

STUFFING BOX PACKING

in the cab to sound. This proves to the

engineer that all the angle cocks on
both brake and signal systems are open
all through the train. The device is in-

tended for terminal test, but may be
used on the road.

stuffing box packing.

Mr. S. M. Guss, Reading, Pa., has

patented a stuffing box packing. No.
833.962. It comprises a clamping ring,

having an oppositely flared opening, a

pair of split packing rings of conical

form arranged with their smaller ends

contiguous and forming between them
an. annular lubricating chamber and
with their larger ends projecting oppo-
sitely through the clamping ring, and
means for pressing together the pack-

ing rings, the porous material of the

clamping ring enabling the operating

medium under pressure to occupy the

annular lubricating chamber.

EXHAUST MECHANISM.

Mr. G. J. Hatz, Bloomington, 111., has

patented a locomotive exhaust mecha-
nism. No. 832,858. The mechanism
consists of a boiler portion provided

with a smoke box, a main stack por-

tion over the smoke box, a secondary

stack centrally placed therein and pro-

viding one or more draft compartments
between it and the main stack, a petti-

coat portion depending into the smoke
box forming a continuation of the main
stack and provided with a flaring por-

EXHAUST MECHANISM

lion at its lower end. There is also a

hollow steam jet ring surrounding the

secondary stack portion provided with

a plurality of nozzles which are sup-

plied with live steam from the steam
channel of the locomotive engine cyl-

inders. The device is claimed to create

a rapid and efficient draft.

TRACK SANDER.

A track sander has been patented by
Mr. F. B. Corey, Schenectady, N. Y.

No. 834,108. It comprises a sand-trap,

a sand supply opening for admitting

sand to the trap, a sand delivery open-
ing for conducting sand from the trap,

and means for directing a broad, thin

stream of air against the under side of

the sand in the trap. A blast nozzle

and a cap located over the nozzle for

directing the air issuing from the noz-

zle complete the apparatus. The con-

trivance has been assigned to the Gen-
eral Electric Company, of New York.

BOILER JACKET.

A jacket for steam boilers has been

patented by Mr. .J. Fischer, Swanton,
Ohio. No. 832,785. It comprises a heat

insulating inner covering having a di-

rect contact with the outer surface of

the boiler, a metallic outer covering

w'th longitudinal strips of insulating

material interposed and spaced apart

BOILER JACKET

to form coextensive longitudinal air

spaces, with a series of retaining bands

severally surrounding the various sec-

tions of the outer covering.

JOURNAL BOX.

Mr. J. S. Patten, Baltimore, Md., has

patented a journal box. No. 833,695.

It 's of the usual outward structure

having inwardly directed portions ex-

tending slantingly from its sides down-
wardly in the direction of the journal

in the box above the space to be packed

with waste; the slanting portions ex-

tend continuously from end to end of

the box with their lower portions in

close proximity to the journal and

spaced dovifnwardly from the line of the

bottom of the brass to receive oil from

the brass and direct it and discharge it

to the waste adjacent to the journal.

PERMANENT WAY TREATMENT.

A method of treating the surface of

the permanent way of railways has

been patented by Mr. H. E. Harwood,
Jolimont, Australia. No. 832,973. The

TREATMENT OF PERMANENT WAY

purpose is to prevent weedy growths

thereon, and consists in the employ-

ment of a locomotive machine which

sprays finely disseminated arsenic and

tar in a heated condition upon the bal-

last and sleepers, applying a layer of

sand or pulverized earth upon such

sprayed surface for drying purpose.

There is a tar supply tank, means for

heating the tar, a spraying device, and

a locomotive for conveying the parts

and shields for protecting the rails.
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Electric Traction on the N. Y. C.

What is commonly called the Elec-

tric Zone on the New York Central is

at present the line from the Grand Cen-
tral Station to Wakeheld on the Har-
lem division, a distance of 13 miles, and
from Matt Haven to Kingsbridge on

the main line, 4 miles, making a total

of 17 miles. The electric zone will

eventually be extended on the main line

to South CrotoM and on tlie Harlem,

lurieiil is withdrawn and the battery

brought in circuit. The battery in its

charged condition is a storehouse oi

power just as coal on a locomotive ten-

der is. There the carbon of the coal is

ready to re-combine with the oxygen

of the air when the appropriate condi-

tions are secured in the fire box. The
storage battery, like the coal, possesses

uhat is called the potential energy of

clu'niical separation. The chemical

;-./». - ^i*&

SUB-STATION. TRAIN. TRACK AND THIRD RAIL ON THE N. Y. C.

(Courtesy of Street Railway Journal.)

to North White Plains, and when this

is done there will be 52 miles under

electric traction. The track mileage

including yard tracks now amounts to

85 miles, but wdien the extension of the

electric system is completed there will

be 292 miles in all. The rails weigh 100

lbs. per yard.

The power house is at Port Mor-
ris and at that point electricity is gen-

erated as an alternating current, at II,-

000 volts pressure. This current is car-

ried to four sub-stations; No. i at the

Grand Central Station, No. 2 is at Mott
Haven, No. 3 at Kingsbridge and No.

7; at Bronx Park. These four consti-

tute the present equipment. Nos. 4, 5,

6 and 8 will be at Yonkers, Irvington,

Ossining and,,ScarsdaIe, respectively.

Speaking generally one may say that

the current ,from the main power
house reaches the sub-statians north of

Mott Haven by overhead cable lines

and southward by cables enclosed in

conduits. At the sub-stations, the al-

ternating three-phase current is trans-

formed to direct current at 666 volts,

which is supplied to the third rail in

that form for use by the electric loco-

motives.

At each sub-station there is an auxil-

iary storage battery equipment. The
storage battery installation is intended

to supply current in case of any seri-

ous derangement taking place at the

central power station. The theory of

a storage or secondary battery is that

by passing into it a certain amount of

what may be called surplus current,

the chemical cojistituents of the bat-

tery are separated and stand ready to

reunite again as soon as the charging

union of the separated elements of the

battery in a manner similar to the

chemical transformation effected by the

combustion of the coal, gives back,

with certain necessary losses, the

power which was originally supplied to

it and in emergency this can be used

for propulsion.

The third rail is what is called an un-

der contact protected working conduc-

tor. That is, it ij suspended from
arching brackets or supports which

stand on the ties. These are in shape

something like an inverted letter J, and

at each bracket the third rail is en-

closed in a porcelain insulator. The
upper side of the rail is covered with

wood for the protection of track men
and others. The contact shoe on the

electric locomotives slides along the

underside o.f the third rail, and is held

up against it by spring pressure of

about so lbs., which would not be suf-

ficient to lift even a yard of the 70 lb.

third rail.

The third rail arrangement in the

Grand Central Station has been de-

vised with a view to safety. It is,

as we have said, protected by a cover-

ing of wood on top and along the outer

edge and is placed on the side of the

track, remote from the passenger plat-

forms. As the contact shoes of the lo-

co.motive projects from each side, the

shoe which passes along close to the

platform edge, in the station, runs un-

der a dummy third rail composed en-

tirely of wood and which the shoe does

not touch. When an electric loco-

motive stands in the station, the con-

tact shoe touches the live third rail on

the side farthest from the platform

and the shoe next the platform is cov-

ered up under the overhanging dumm/
and ouf of the way of the curi-

ous passenger or would-be experi-

menter among the traveling public.

The rolling stock immediately con-

cerned in the electric traction scheme
are 35 locomotives weighing each about

100 tons and having a normal capacity

of about 2200 h.p. These have already

been illustrated and described in the

columns of Railway and Locomotive

ICncineerinc. These locomotives will

liaul the coaches of the through trains

ii'.r the present, between the Grand Cen-

tral Station and Kingsbridge. These
coaches being heated with steam, the

electric locomotive is equipped with

a small boiler similar to that used

in a Whyte automobile, which will

supply the necessary heat. The air

brake is supplied by an electrically

driven air pump on the engine. The
coach lighting system of the trains not

being dependent upon the locomotive,

will not be effected by the change.

In addition to the electric locomo-

tives for through train service, the com-

I)any has 125 all-steel multiple-unit mo-
tor cars for suburban service each with

a normal capacity of 400 h.p. and weigh-

ing each about 53 tons. There are 55

all-steel multiple unit trailer cars for

suburban work, each weighing about 41

tons. Six all-steel multiple unit motor

combined baggage and express cars

each of 400 h.p. capacity, complete the

equipment, which makes in all 221 vehi-

cles for exclusively electric operation.

Among the improvements which

come in with the electrical transporta-

tion of the metropolitan terminal of

the New York Central is a change from

left hand to right hand running and the

placing of signals on the right side of

the track, in conformity with the gen-

eral practice all over the system. A
shortening of the main line by 4-Oi3 ft.

will be effected, 75 miles of new track

will be laid, 43 miles of new yard track

will appear and 8 miles of passing

tracks will be put down, making a to-

tal of 126 miles. The existing signal

.system, which is principally manual-

controlled and electro-pneumatic autor

matic, will be replaced by new all-elec-

tric automatic signals and interlocking

plants. This will require the use of al-

ternating current for track circuits,

while the propulsion system by which

the locomotives and motor cars are

driven, is direct current.

We have received from the office of

the Scientific American a copy of the

catalogue of Scientific and Technical

books published by Messrs. Munn &
Co.. of New York. There are 92

.pages in which the names of the books

appear with a short explanation of the

scope and purpose of each book. The
catalogue is sent free by them.
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Inspection During Manufacture.

Kipling described an old ovcrluaded

undermanned ship, the "BoJiver," as

"just a pack o' rotten plates puttied up
with tar." Well that is not exactly the

length Mr. T. S. Griffiths went when
speaking, among other things, of the

inspection of locomotives during the

pro.cess of manufacture; to the Cana-
dian Railway Club a short time ago^ He
went this far however, he said that

from the Hanging of the heads to the

final touching of the machine, no
detail may be overlooked, no workman
marked trusty, else a plug-putty or even
dirt may cover a radical or possible

wrong which may cause enormous fi-

nancial loss or even life itself, yet not
with criminal intent, but more often

through lack of thought or ignorance
of careless employees, which manufac-
turers are forced to employ to make
deliveries, to fill out gangs through
lack of experienced thoughtful machin-
ists.

If a flanged plate should be over-

heated minute cracks may appear, un-
known to workingmen, which only an
inspector or trained boilerman may
know and see. The inspector has to be
on the alert, watching the assembling
of the parts so that some tired work-
man may not make one or two drift

pins pull together what 12 to 20 pins

should do, and also to see that the

metal around the holes is not dis-

torted, and that holes match evenly so

as to avoid slotting when reamed, and
fractures at joints.

In the matter of cylinder castings e.K-

perience is needed to know the proper
density of metal whether so porous as

to wear quickly or too. hard, and that

no cement or plugging is used. It is

often left to the inspector to see that

lubricators and other things are not
placed so that they cannot be operated.

Tanks insufficiently braced are often

supplied with extra braces at the sug-

gestion of the inspector. In every de-

tail, from cautering valves to the burn-

ishing of machine work and of the ad-

justment of every key, set screw and
nut, nothing can be omitted which goes
to form a smooth, harmonious working
mechanism which shall be a pride to the

builder, the purchaser and the inspector.

Speaking of the inspection of cars

during the process of manufacture Mr.
Griffiths alluded to several things in the

inspection of cast iron wheels which an

inspector must look out for. Where
foundrymen had some doubt about

their wheels they might during the

thermal test make a shallow space

around the tread so that the amount
of hot metal poured around the tread

would be less than the prescribed

amount and thereby the wheels would
be subjected to a milder test than that

intended by the M. C. B. specification.

It has been known that wheels have

been reannealed or li;i\e been put into

pits a second time with hot wheels, so

as to bring them up to the standard

tape size. This is not legitimate, and
it is an inspector's duty to see that this

kind of thing is not done.

Car manufacturing concerns are

sometimes inclined to deal severely

with an inspector for being too rigid in

his inspection and frequently say to

him that if the railway officials were
there to see some of the work or ma-
terial wliich the inspecto.r has con-

demned it would be all right. This

means that the inspector should have a

thorough knowledge of the material he

is inspecting and be able to hold his

end up. As an example he mentioned

the case of an inspector who was de-

nounced as too severe by a manufac-

turer, but when the work was com-
pleted and a congratulatory letter was
sent frojii one of the railway officials to

the manufacturer, the firm had to admit

that rigid inspection was a good thing

all round.

were built for the Wesurn Maryland
Railroad Company. These fine en-

gines are adapted for a maximum grade

of 156 feet per mile for ten miles, and
with full equipment weigh about 150

tons. They are also equipped with the

Walschaerts valve gearing, the parts

being furnished with very broad and
ample bearings. A copy of this record

of cojistruction may be obtained by
writing for one direct to the Baldwin
Works.

Record of recent Construction. No.

59, has been issued from the Baldwin

Locomotive Works containing valu-

able information pertaining to a great

variety of locomotives, accompanied

Superheaters in Prussia.

The Department of Public Works in

Prussia has called the attention of the

several railways to certain defects

which have appeared in the locomotives

furnished with superheaters, and has

suggested means to remedy the de-

fects. It has been found that in the

steam boxes of the Schmidt super-

heater the projecting ends of the steam

tubes rust easily and rapidly weaken,

with the result that the crown plates of

the superheating chamber become dis-

torted and leak. Drainage channels

have been tried with valves opening

into the steam box, and these valves

open automatically by the action of

spiral springs when the steam pressure

is shut off. The effect of the drainage

i\. Y. C, SUii-STATION .NO. 3, SHOWING POLE AND OVERHEAD CONSTRUCTION
I Courtesy of Street Railway Journal)

with illustrations beautifully executed

on cream finished paper. The locomo-
tives are presented without special ar-

rangement and mainly in the order of

construction. They range from the

heavy type of Pacific locomotive o.f

nearly 200 tons, to the light six-coupled

double-ender locomotive of 80 tons. A
fine type of freight engine is shown of

the 2-8-2 type locomotive, furnished

with Walschaerts valve gearing, and
guaranteed to, draw 250 net tons up a

4 per cent, grade with 10 degrees

curves. Another fine type is the Ten-

Wheel Locomotive, a number of which

valves has also been to maintain the

strength of the plates.

All business men having need to find

the names of foreign railway officials

ought to have on hand a copy of the

Universal Directory, published in Lon-

don. The latest issue is large and very

correctly compiled. This directory

has the reputation of containing a cor-

rect list of all railway officials in every

country in the world; also, the mileage,

gauge and equipment owned by the

different lines. Full information by Mrs.

A. Fenton Walker ,14,1 Liberty St., N. Y.
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Of Personal Interest
Mr. W. Steubblebiiic lia.-. been ap-

pointed manager of the Refined Iron

and Steel Company, at Pittsburgh, Pa.

Mr. J. A. Green has been appointed

Acting Cliicf Engineer of the Mon-
tana Railroad, with office at Helena,

Mont.

Mr. A. E. Bachert has been appoint-

ed Chief Engineer of the East Broad

Top Railroad, with office at Roberts-

dale, Pa.

Mr. W. T. Perry has been appointed

foreman of the Union Pacific Shops at

Cheyenne, Wyo., vice Mr. E. F. Fay,

promoted.

Mr. O. H. Reynolds, heretofore edi-

tor of the Railway Master Mechanic,

has severed his connection with that

publication.

Mr. H. J. Trein has been appointed

master mechanic of th Denver, Enid

& Gulf, at Enid, Okla., to succeed Mr.

John Rohrig.

Mr. E. F. Fay has been appointed

general foreman of the Union Pacific

Shops at Omaha, Neb., vice Mr. H.

Stovel, promoted.

Mr. C. F. Rydberg has been ap-

pointed superintendent of Angus Car

Shops of the Canadian Pacific Rail-

way, in Montreal.

Mr. J. McNaught has been appointed

Superintendent of the Montana Divi-

sion Great Northern Railroad, vice

Mr. C. O. Jenks resigned.

Mr. F. A. Smock has been appoint-

ed Master Mechanic of the Pennsyl-

vania Railroad at Meadows, N. J., vice

Mr. J. W. Sanford, retired.

Mr. Chas. Hay has been appointed

road foreman of engines of the Mexi-

can Central Railway, with headquar-

ters at Chihuahua, Mexico.

Mr. E. Krouse has been appointed

foreman of car inspectors in the Penn-

sylvania shops at Sunbury, Pa., vice

Mr. C. S. Kessler promoted.

Mr. A. W. Whiteford has been ap-

pointed superintendent of the Lehigh

Valley Railroad shops at Sayre. Pa.,

vice Mr. E. T. James, resigned.

Mr. L. M. Shipley has been appoint-

ed Superintendent of Terminals of the

Chicago Great Western Railway, at

Oelwein, vice Mr W'm. Matthie, re-

signed.

Mr. E. J. Bouchard has been appoint-

ed superintendent of motive power and

rolling stock of the Sierra Railway of

California, with headquarters at James-
town. Cal.

Mr. F. U. VVorlhingion, supermlend-

ent at Decatur, 111., has been appointed

Superintendent of the Vandalia at

Logansport, Ind., vice Mr. I. W. Geer,

transferred.

Mr. Allan McDuff, general foreman of

the Chicago, Rock Island and Pacific

Railway shops at Cedar Rapids, la.,

has been elected a supervisor of Linn

County, la., and will quit railroad

work. Mr. McDuff although a man
under sixty has been the oldest em-

l)loyce in the Mechanical Department

at Cedar Rapids for many years. He
learned the machinist trade in the fa-

mous Shanks Tool Works at Johns-

ton, Scotland, and came to this country

shortly after finishing his apprentice-

ALL.\.\ .McDUKF

ship. He went to work in the shops

of the Burlington, Cedar Rapids and

Minnesota Railway about 1872 and was
one of a small group of mechanics who
clung to the misfortune of the railroad

through years when the visits of the

pay car were few and far between. Al-

lan was always ready to help in emer-

gencies and was equally at home fit-

ting up a set of links, curing a sickly

air pump, running a locomotive or

sketching a design for the pattern ma-
ker. When hot air engines and gas

engines were first put into service at

pumping stations .Allan McDuff was
the only man on the road that could

remedy the defects when they stopped

wo.rking'.

The Westinghouse Air Brake was a

great puzzle to mechanices at first, but

.Mian found a sectional illustration and

description of this invention in a cy-

clopedia and taught the men in the

shop how repairs should be made. He
gave Angus Sinclair his first lesson on

the air brake and many a pleasant

evening they spent together talking

on their favorite theme. On the wife

of one of these men being asked by a

friend, "What do those men get tO

talk about night after night?" she

promptly replied, "air brakes."

Allan has always been an industri-

ous student of mechanical appliances

and problems and there is scarcely

any kind of mechanism that he does

not thoroughly understand. He is the

kind oi man who is kept from promo-

tion because he is too valuable a man

Ml, say, the tool room. Mr. McDuff

ijuld have made an admirable master

lechanic for a road where personal

lergy, push and good management

had to overcome the shortcomings of

poor tools and inferior facilities. The

writer repeatedly obtained the offer of

positions for Mr. McDuff as master

mechanic, some of them on good roads,

but he would not leave Cedar Rapids,

where his thrift and good management

had accumulated considerable pro-

perty. To write these lines is a labor

of love, for it gives a small meed of

praise to one who constitutes genuine

salt of the earth.

Mr. C. S. Kessler, lortinan of car in-

spectors in the Pennsylvania shops, at

Sunbury, has been promoted to assist-

ant to the general car inspector at

Williamsport.

Mr. S. A. Nicholas has been ap-

pointed superintendent of the Missouri

and North Arkansas, with headquar-

ters at Eureka Springs, vice Mr. O.

Man, resigned.

Mr. \y. E. George, Master Mechanic

at Needles, Cal., has been transferred

as Master Mechanic on the A.. T. &
S. F., to Windslow, Ariz., vice Mr. H.

G. Wall, transferred.

Mr. J. B. Sucese, trainmaster at La-

fayette. Ind., has been appointed Gen-

eral Superintendent of the Chicago,

Indianapolis and Louisville, vice Mr.

G. K. Lowell, resigned.

Mr. Hamilton Stovel. formerly gen-

eial foreman at Omaha, Neb., has been

appointed superintendent of shops of

the Union Pacific Railroad, vice Mr.

.\. W. Whiteford, resigned.

Mr. O. G. Eubanks, formerly Chief

Car Inspector at Albany, Ga., h^s been

promoted to be Chief Traveling Car

Inspector of the Second Di\-ision of

.the .Atlantic Coast Line Railroad.
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Mr. R. F. Tyiic, locomotive foreman
at Brandon, Man., has been appointed
Master Mechanic of the Canadian Pa-
cific Railway, at Moosejaw, Sask., vice

Mr. W. E. Woodhouse, transferred.

Mr. G. C. Starrow, for some time
one of the assistants to the foreman
of the Pennsylvania Car Shops, has
been appointed general foreman of car

inspectors on the Sunbury division.

Mr. H. G. Wall, formerly Master
Mechanic at Windslow, Ariz., has been
appointed master mechanic at Needles,
Cal., on the Atchison, Topeka & Santa
Fe, vice Mr. W. E. George, transferred.

Mr. C. J. Kelloway, hitherto super-
visor of interlocking on the Delaware,
Lackawanna & Western, has been ap-

pointed signal engineer on the Atlantic

Coast Line, with cffice at Wilmington,
N. C.

Mr. J. B. Kilpatrick' lias been ap-

pointed Superintendent of Motive
Power of the Chicago, Rock Island

and Pacific Railroad with office at Chi-

cago, vice Mr. L. W. Harrison, re-

signed.

Mr. C. L. Acker, roundhouse fore-

man of the Baldwin Locomotive
Works at Philadelphia, Pa., has been
appointed master mechanic of the To-
ledo Railway and Terminal Company
at Toledo, Ohio, vice Mr. A. J. Ball,

resigned.

Mr. P. T. Dunlop, heretofore divi-

sion master mechanic of the Gulf,

Colorado and Santa Fe at Temple,
Tex., has been appointed meclianical

superintendent of the same road, with

headquarters at Cleburne, Tex., vice

Mr. A. Harrity, resigned.

Mr. Wendell P. Colton, industrial

agent of the Lackawanna, who has been

in hospital for some time, is now con-

valescent and his complete recovery is

believed to be assured. Mr. Colton's

many friends will welcome him back to

his accustomed place.

Mr. Walter Byrd has been appointed

General Foreman of the Canadian Pa-

cific Railway, at Revelstoke, B. C. Mr.

Byrd has just returned from a trip to

the coast, where he spent some time

Mr. Geo. H. Lickert is master me-
chanic of the Colorado Division of the

Union Pacific Railway, at Pullman,

Colo. By some mistake our printer

got his name down as Pickert. The
name is correctly spelled above. We
apologize for the mistake and wish Mr.

Lickert every success in his new field

oi work.

Mr. William Donald is master me-
chanic on the Rio Grande Western
Railway at Salt Lake City, Utah. We
\mderstood that he had accepted a posi-

tion with Missouri Pacific and so stat-

ed it. Mr. Donald, however, writes us

that there is no. truth in the rumor
and that he is still doing business at

the old stand, on the R. G. W. at

Salt Lake City.

Mr. E. T. James, superintendent of

the Lehigh Valley shops at Sayre, Pa.,

has resigned. Mr. James was formerly

master mechanic of the company's

shops at Buflfalo. When the big plant

at Sayre was built he was given full

charge. He is recognized as a skilled

and reliable man in railway mechanics

OUTLINE OF MALLET COMPOUND FOR THE ERIE RAILROAD
Geo. W. Wildin, Mechanical Superintendent American Locomotive Company, Builders

Mr. M. J. Drury has been appointed

Mechanical Superintendent of the

Western Grand Division o.f the Atchi-

son, Topeka and Santa Fe with office

at La Junta, Colo., vice Mr. C. M.

Taylor, resigned.

Mr. H. P. Timmerman, general super-

intendent of the Ontario Division of

the Canadian Pacific Railway, has been
transferred to Montreal as general

superintendent of the Eastern Division

of the same road.

Mr. James Oborne, general superin-

tendent of the Eastern Division of the

Canadian Pacific Railway at Montreal.

has been transferred to. Toronto as

general superintendent of Ontario Di-

vision of the C. P. R.

Mr. W. J. Pamplin, formerly General
Round House Foreman at South Rock
Mount Shops, has been promoted to. the

position of Master Mechanic oi the At-

lantic Coast Line Railroad at Way-
cross, Ga., vice Mr. R. R. Young, re-

signed.

in rest and recuperation. He was for-

merly at Calgary, Ala.

Mr. Herbert Wilgus, formerly engi-

neer of the Brooklyn . Heights Rail-

road, has been appointed Chief Engi-

neer of the Pittsburgh, Shawmut and

Northern with office at Olean, N. Y.,

vice Mr. A. G. McComb, resigned to

go into other business.

Mr. J. W. Duntley, President o,f the

Chicago Pneumatic Tool Co., sailed

for Europe November 6, for a five

weeks' trip in the interest of the com-
pany's business, durin,g which time he

will visit the important trades gener-

ally in England, Scotland, France and

Germany.

At a meeting of the Independent

Pneumatic Tool Company a short time

ago the following officers were elect-

ed: President, Mr. John B. Brady; first

vice-president, Mr. W. O. Jacquette;

second vice-president, Mr. J. D. Hurley;

treasurer, Mr. C. E. Erikson; secretary,

Mr. A. B. Holmes.

and a person of independent thought

and action. His plans for the future

have not been disclosed.

Mr. L. C. Fritch has been appointed

Assistant to the President of the Illi-

nois Central Railroad, with office at

Chicago, 111. In February, 1904, he

entered the service of the Illinois

Central Railroad, being engaged in

special work for the Assistant General

Manager. In 1905 he was appointed

Assistant to the General Manager. Mr.

Fritch was for several years Secretary

of the American Railway Engineering

and Maintenance of Way Association;

he is also a member of the American
Society of Civil Engineers.

The IngersoU-Rand Company have

just issued a finely illustrated Bulletin,

No. 2008, showing a variety of their

labor-saving tools operated by com-
pressed air. All interested in motor
lioists should apply to the Manager.
Mr. C. H. Hasseler, 11 B'way, New York.
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The Cold
Test

With the bleak, cold

weather comes more or less

imperfect action of the air

brakes, and worry and

trouble for the engineer as

a result. If nothing is done

to relieve this condition,

you will be bothered all

winter, and consequences

may be serious.

When the air brake sys-

tem is lubricated with

Dixon's Graphite Air Brake

and Triple Valve Grease

the brakes respond sensi-

tively to all reductions of

pressure. Even in the

coldest winter weather this

grease will not stiffen and

result in emergency action

of the brakes when service

application is wanted.

Get "proof" sample No.

69I, and make some trial

tests on your engineer's

valve and angfle cocks.

JOSEPH DIXON
CRUCIBLE CO.
Jersey City, N. J.

Good Idea.

The Chicago Great Western has cre-

ated an office, that of inspector of sta-

tion service. The position has been

filled by the appointment of E. H.

Campbell, heretofore agent at St. Jo-

seph, Mo. The inspector will keep the

general superintendent informed about

the condition and accommodations

given the public at the various sta-

tions, and make such recommendations

for their betterment as he sees fit.

—

New York Commercial.

Erie Mallet Compounds.
The trio of Mallet articulated com-

pound locomotives, recently ordered by

the Erie Railroad, will be used as push-

ers on the grade east of Susqehanna,

Pa. Locomotives of this type are still

a novelty, but the few that have been

built, though many tons lighter than

these Erie whales, have given such good

service as to practically place them at

the top notch as heavy grade helpers.

The American Locomotive Company,

which is building them, gives the follow-

ing dimensions: There will be 16 driv-

ing wheels four cylinders, the boiler

will be over eight feet in diameter at its

largest part and will contain 2j4 in. tubes

to the number of 468, each 21 feet long,

or more than a mile and three-quarters,

if joined together all in a line. The

driving wheels will bear all the weight

of the engine', and thereby will be se-

cured the advantage of every pound of

adhesive weight.

These engines will greatly exceed the

one on the Baltimore & Ohio, or the

latest example in this country of the

Mallet type of locomotive, the Great

Northern engines, recently built by the

Baldwin Locomotive Works, which were

illustrated and described in our October

issue, page 472.

The proposed design, which is here

illustrated in outline, is for an engine

weighing 410,000 lbs., with a tractive ef-

fort of 98,000 lbs. As the design of

these engines is in the preliminary stage,

very little can be given in regard to the

details at this time. We expect to pub-

lish a full description of these monsters

in the near future. A comparison of the

principal dimensions with the Baltimore

Sir Richard Tangye.

To the great regret of the engineer-

ing world and a wide circle of friends.

Sir Richard Tangye, the eminent Eng-

lish engineer, died last month at Kings-

ton, Surrey, England. He was 73 years

of age. As a boy lie was employed on

his father's farm in Cornwall. Of a

mechanical turn of mind, he secured

employment in an engineering estab-

lishment in Birmingham. He began in

a small way the manufacture of screw

jacks, and was joined by his three

brothers. Hydraulic jacks and presses

were introduced by them, and the busi-

ness grew rapidly. There are now over

2,500 men employed at the works of the

Tangye Brothers. Richard was the en-

gineer of the family, and some of his

achievements brought the firm into

great popular favor. Among them was

the launching of the Great Eastern,

which the builders had been unable to

move for three months. Brunei, the

eminent engineer, had failed to launch

the great ship, and it had begun to sink

in the ways when Tangye was called to

assist, and with the use of a large num-

ber of hydraulic jacks the great ship

was launched in a few days. The dif-

ferential pulley block was also success-

fully introduced by the Tangyes. Four

of their jacks raised Cleopatra's Needle

on the Thames Embankment. A hy-

draulic shearing machine was intro-

duced by them, cutting 6 in. bars cold.

Screw cutting and other devices fol-

lowed, and orders were filled for hy-

draulic machinery in every country in

the world.

The city of Birmingham has been

greatly benefited by the liberality of

the Tangyes. They established the

Municipal Art Gallery and School of

.Art, to which they contributed about

$150,000. In 1894 Richard Tangye was

knighted by the late Queen Victoria in

recognition of his public services. Sir

Richard was a great traveler, being

seven times in Australia, and his vol-

ume, "Reminiscences of Travel," has

had a wide circulation. He was a Radi-

cal in politics, and his other published

work, "The Two Protectors: Oliver

and Richard Cromwell," showed that

& Ohio and the Great Northern engines his political thought was largely in-

will be of interest: spired by the great Commoner

Erie.

.\m. Loco Co.

,

Road—Baltimore & Ohio. Great Northern.

Builder—Am. Loco Co Baldwin

Wheels, 0-6-6-0 2-6-6-2 • •
.0-8-8-0

Total weight, 334,500 lbs 35S.ooo lbs 410,000 lbs., est.

Weight on drivers, 334-500 lbs 316,000 lbs 410,000 lbs., est.

Size of cylinders, 20 and 32x32 ins 21^^ and 33x32 ins 25 and 39x28 ins.

Diameter of drivers. 56 ins 55 ins 51 'n •

Tractive effort, 71.500 lbs 71.600 lbs 98.OCO lb*.

Steam pressure, 235 lbs 200 lbs 215 lbs.

Total wheel base, 30 ft. 8 ins 44 ft- 10 '"s 39 ft- 2 ^s.

Driving wheel base, rigid, 10 ft 10 ft : 14 ft 3 ins.

Total heating surface, 5.585 sq. ft 5.658 sq. ft 6,108 sq. ft.

Grate area. 722 sq. ft 78 sq. ft 100 sq. ft.
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Stopping a Moving Train.

One and only one fundamental cause

brings a moving train to rest; that is,

friction. This friction is not confined

to one place. There is friction between
the moving parts of the train itself,

friction between the train and the at-

mosphere, friction between the brake

shoes and the wheels, and friction be-

tween the wheels and the rails. It is

the friction between the wheels and the

rails upon which they roll, that is the

most important factor of all. These
statements were made by Mr. S. W.
Dudley in a most interesting paper

read before the Western Railway Club

not long ago.

In bringing out this latter point, the

speaker referred to the usual expres-

sion, "The brakes stopped the train,"

and asked what would happen if the

rails were made of ice? Would any

amount of brake shoe pressure bring a

train on ice rails to a stop quickly? A
car wheel rolling on a rail has a point

of contact which is, at the instant, at

GOOD LOOKl.XG ROAD BED

rest so far as wheel and rail are con-

cerned. The part of the tire surface,

for the moment it is on the rail, is not

moving with reference to the rail. This

important point here comes in, that the

friction which prevents the wheel slid-

ing along the rail is not the friction of

motion. It is the friction of rest. Be-

tween wheel and rail we have what is

called static friction.

When we come to the friction be-

tween brake shoe and wheel, we have

th'e friction of motion, or kinetic fric-

tion. This word comes from the Greek
verb kimo, ''I move," and there is a dif-

ference between the static or standing

friction between wheel and rail and the

kinetic or moving friction between shoe

and wheel.

When we come to wheel sliding or

skidding, we have both these kinds of

friction to deal with. The brake shoe

pressure, multiplied by the coefficient of

the kinetic friction, gives the force act-

ing to stop the rotation of the wheel.

The weight on the wheel, multiplied by

the coefficient of the static friction,

gives the force resisting the tendency

to stop rotating or to slide. By in-

creasing the brake shoe pressure we
increase the tendency to stop rotation,

and when we come up to the point

where the wheel actually stops rotat-

ing, we change the static friction be-

tween wheel and rail into kinetic fric-

tion, as the locked wheel slides along.

As the kinetic friction between wheel

and rail is less than the static friction

between them, the length of time re-

quired to make a stop, or the distance

passed over in making a stop with

skidded wheels, is greater than if the

retarded wheels had been allowed to re-

volve.

For sake of example, suppose we
have a car weighing So.ooo lbs., mount-
ed on two four-wheel trucks. Each
wheel supports a load of 10,000 lbs. An
average value for static friction be-

tween wheel and rail under ordinary

conditions is 0.20. It may run higher

or lower, according to the state of the

rail, but this is a fair average. Now, in

the case of this car, 10,000 X 0.20 =
2,000 lbs. This is the force which must
be overcome if the wheel be made to

slide. Now for the kinetic friction be-

tween shoe and wheel. At 60 miles per

hour the coefficient of friction is about

0.07. Taking 90 per cent, of the light

weight of the car as the maximum
brake shoe pressure to be allowed, we
have 72,000 lbs. distributed over eight

brake shoes, or 9,000 lbs. on each shoe.

With the coefficient of kinetic friction

0.07, we get a force of 630 lbs. retarding

rotation of every wheel, and we have

already seen that there is 2,000 lbs. per

wheel acting to prevent each wheel be-

ing slid.

.'Vt first sight, this looks as if the

brake shoe pressure could be consider-

ably increased, but other conditions

must be considered. The fact is now
well established that the value of the

coefficient of kinetic friction between
shoe and wheel is different at different

speeds. At 60 miles per hour it is

about 0.07; at 30 miles per hour it is

about 0.16; and at 10 miles per hour it

is about 0.24. In the case before us,

we had 630 lbs. retarding force on the

wheel at 60 miles per hour. At 10 miles

per hour, with the new value for the

coefficient of kinetic friction, we would
have 9,000 X 0.24 = 2,160 lbs., which is

more than sufficient to skid the wheels

if the brakes were held tightly on. We
may here observe that this fact, which

Mr. Dudley so clearly brings out, viz.

:

the change in the value of the co-

efficient of kinetic friction due to dif-

ference of speeds is the principle which

is relied upon in the applic.ition of the

high speed brake.

Just here comes in a consideration of

.what Mr. Dudley called the "time ele-

ment." Tests have demonstrated that

this alteration in the coefficient of

GOLD
Car

Heating
and

Lighting

Co.

Manufacturers of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in the World

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnished

Main Office, 'Whitehall Bldg:.

17 BATTERY PLACE

NEW YORK
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JUST PUBLISHED

The Wal^chaert
Locomotive Valve Gear

By W, \V. WOOD
Nearly 200 Pn^cs. l'\illy Illuslratcd.

PRICE $1.50
The valve gear is the principal, and most

vital, of the parts of any engine, and the cum-
bersome and unwieldy Stephenson link motion
"that has been in general use in this country for

over half a century is rapidly being displaced
by the lighter, and more accurate, valvu gear of
the Walschaert type.

It required years of study and experience for
many an intelligent man to gain merely a fair

understanding of the principles of the common
link motion, and now the locomotive engineer,
the shop man. and the motive power official are
being demanded to post themselves on the
newly adopted Walschaert Valve_Gear,

But it will not take years—nor months—to
thoroughly understand the Walschaert valve
motion if you possess a copy of this book. The
author takes the plainest form of a steam en-

gine—a stationary engine, in the rough, that
will only turn its crank in one direction—and
from it builds up a modem locomotive, equipped
with the Walschaert valve gear, complete.

This Book is Composed of Four General Divisions

The First Division explains and analyzes the
Walschaert valve gear. There are no alge-

braical formulas in this Division—just plain
talk.

In the Second Division the designing and
erection of the Walschaert gear is treated from
the viewpoint of the scientific engineer and
master mechanic. In this Division is con-
tained diagrams and formulae that will enable
any machine shop foreman to design and lay
out the Walschaert valve gear for any locomo-
tive, with hints on inspection of the gear and
rules for setting the valves. Here are two dia-

grams, in particular, on folding sheets, that
show the position of the valve, link and all other
parts of the gear, when the main crank-pin is at
nine different points in its revolution—both
with the outside admission D-slide valve and
the piston valve of inside admission. Separate
cardboard models of these two valves to be used
in connection with the diagrams are contained
in a pocket in the book, and these two diagrams
and valve models, alone, are worth more than
the price of the book to any master mechanic,
shop foreman, machinist, engineer or fireman.

The Third Division has to do with the actual
work of the Walschaert valve gear on the
road, and here is disclosed the advantages ob-
tained from its use and the reasons why it is su-

perior to the common, double-eccentric link

motion.

The Fourth Division is composed entirely of
*' Ouestions and Answers on the Walschaert
Valve Gear," which form a condensed, but com-
plete, set of instructions—not only descriptive
of the valve gear, etc.. but these questions and
answers also refer to all of the common break-
downs on the road that may happen to a loco-

motive equipped with the Walschaert motion;
and this Division is representative of the whole
book ; the matter is so plainly written, and
complete, that this last Division of the work
will enable any engineman who has a common
school education to pass any examination on
valve motion, or the Walschaert Gear.

fl^" Send for a special circular of this book as well as

Our Other Railroad Books.

B^T'Copies of this book sent prepaid on receipt of price

AGENTS WtNTED
spciiftl

THE NORHAN W. HENLEY PUBLISHING CO.
133 Nassau St., New York, U.S.A.

kinetic friction due to change of speed

is modified by the length of time the

shoe and wheel are in contact. This

modification is due to the heating,

wearing away, and polishing of the sur-

faces in contact, and the lubricating

effect of molten particles and the roller-

like action of the larger particles torn

off. Thus the smoothing and polishing

of the surfaces all tend to keep the co-

ol'ficicnt down below what it would

change to if this action were not pres-

ent. Numerous experiments show that

the increase in the coefficient of brake

shoe friction, and consequent increase

of retarding force which takes place as

.speed decreases, is practically neutral-

ized by the conditions introduced by

I he "lime element," and under such

conditions the coefficient is about the

s;imc at the end as at the beginning of

the stop. This is, however, modified

by the degree of hardness of the brake

shoe.

.'Vn ordinary train of five cars, mov-

ing at the rate of 65 miles per hour,

contains about 150,000,000 foot-pounds

of energy. If it was run against a solid

wall, the result would be the same as if

and rails; this is usually called adhc-

.sion, and the adhesion depends upon

the weight on the drivers and the static

coeflicicnt of friction between drivers

and rails, just as in the case of the car

wheel to which brakes were applied.

When a stop is made, each wheel may
be retarded up to the limit of frictional

resistance between that particular

wheel and the rail. Assuming the

static coefficient of friction to be the

same for all wheels in the train, the re-

larding power may be proportional to

the weight of the entire train, while the

accelerating power depends upon the

weight resting on the drivers alone.

This fact explains the advantages of

the multiple unit system of electric

train operation, such as a train made up

all of motor cars, as compared with a

locomotive. The locomotive, in start-

ing a train, is a single accelerating unit,

while in stopping, the locomotive and

train become a multiple retarding unit

system, which is, in the aggregate, the

more powerful of the two.

The Chicago Pneumatic Tool Com-
pany have issued a booklet which

STEEL GIRDER AND BRICK ARCH RAILWAY BRIDGES

it fell to the earth from a height of

150 ft. Suppose this train to be stopped

in 1,400 ft. All this energy has to be

harmlessly dissipated, and almost with-

out the notice of those in the cars. In

stopping such a train in this distance,

more power is used than the heaviest

locomotive ever built is capable of ex-

erting. The truth of this statement at

once appears when it is remembered
that a distance of from 5 to 6 miles is

required, even under favorable circum-

stances, for a locomotive to bring this

weight of train up to a speed of 65

miles per hour. Stopping this train in

1,400 ft. means the expenditure of this

enormous amount of energy in about

one-nineteenth of the space required

to develop it.

This is as we would expect it, for in

starting the train the locomotive alone

was concerned, while in the stop the

locomotive and every car takes part.

To start a train, the total force exerted

by the engine cannot e.xceed the fric-

tional force between driving wheels

shows some of the users of their Frank-

lin Air Compressors throughout the

world. It is arranged geographically by

countries, states, towns, users, etc., al-

phabetically. They have shown follow-

ing the names of those using two or

more the exact number installed at each

point, for the convenience of those de-

siring to investigate these installations.

It is a handy reference book for those

who desire to examine a Franklin com-
pressor at work in their section of coun-

try or their part of the world. The busi-

ness arising from the sale of these com-

pressors has grown beyond the capacity

of the present plant, and the company
are now adding another 150 it to their

machine shop, which will increase the

output capacity from 55 to 70 comoress-

ors per month.

Pennsylvania System Increases Pay.

The first of this month saw a very

satisfactory increase of pay for the em-
ploj'ees of the Pennsylvania. Last

month the directors ordered a ten per
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cent, increase in the pay of all employ-
ees who get less than $200 a month,
and that means the bulk of the men on
the road. The order applies to the en-

tire system both east and west of

Pittsburgh. There were two facts

taken into, consideration by the board
in thus dealing generously with the

great majority of workers on the many
lines comprehended under the name of

the Pennsylvania. One of these was the

present great prosperity of the country,

and the other was the increased cost

of living.

On the lines east and west of Pitts-

burgh there are 192,458 men. On the

lines east alone there will be 125,440

men who will be benefitted by this or-

der and the increased outlay will be

over eight millions a year.

Last October the Pennsylvania rail-

road readjusted the salaries of general

superintendents, principal assistant en-

gineers, and superintendents of motive

power, by which all received an in-

crease aggregating $4,925 a month. As-

sistant engineers, supervisors, signal

supervisors and assistants were in-

creased by a tot.-il of $5,817 per month.

ONE ON THE I'l >.\ Tl.XK.N T UF EUROPE

Train masters and assistants, master

mechanics and assistants, division oper-

ators, master carpenters, road foremen
of engines, chief clerks and members
of the general manager's staflf came in

for an increase aggregating $11,634 ^

month. The relief department was in-

creased by $1,871 a month and the tele-

graph operators had $6,486 added to

their pay roll.

In September, 1902, the men who
now get the 10 per cent, increase re-

ceived a 10 per cent, increase, so that

up to date they have received what is

equivalent to a 20 per cent, increase

of pay. There are on lines east of Pitts-

burgh only about 5,000 emplo.yees left

out and these are mostly not on the

permanent force.

The Pennsylvania lines west of Pitts-

burgh will in increasing something over

60.000 employees 10 per cent, be called

upon to pay out between $3,500,000 and

$4,000,000 per annum; so that the total

yearly extra disbursement o.f the whole
Pennsylvania system east and west of

Pittsburgh due to the 10 per cent, in-

crease will amount to about $12,000,000.

Steam Traps.

The Joseph Dixon Crucible Co., Jer-

sey City, N. J., publish a very interest-

ing pamphlet on the subject of steam

traps. It is an illustrated description

of the several varieties, with valuable

suggestions by Mr. W. H. Wakcman,
who is an e.xpert steam engineer and au-

thor of well-known books on steam en-

gineering. Many people think a steam

trap is only a luxury to be enjoyed

by those who have expensive plants in

operaliiiii, but a good trap is valuable

according as it prevents waste of steam

and so saves coal which must be burned

to make the steam. This pamphlet is

well worth careful reading, for it is in-

structive as well as interesting.

Six Days Shalt Thou Labor.

Laws restricting people from engag-

ing in business pursuits on Sunday

originate mostly' from clerical zeal,

which is a form of trade unionism in-

tended to drive people to attend

churches. On the continent of Europe

a sort of Sunday observance sentiment

is manifesting itself, promoted mostly

by the labor elements for the purpose

of ensuring one day of rest in seven for

every person who needs to work for hi^

daily bread.

In Paris this rule applies to hotels

and restaurants, and the keepers of

such places are howling mad. Owners

of automobiles in France will be re-

quired to guarantee their chauffeurs

one day of rest in seven.

Under the provisions of a new Bel-

gium law, Sunday labor in that coun-

try will hereafter be forbidden in all

commercial and industrial enterprises

except sea, canal and river transport,

fishing and hawking and peddling.

Only members of an employer's family

living with him, or his domestics, may
work more than six days per week, and

the weekly day of rest is to be Sunday.

"The Mechanical World'' Pocket Di-

ary for 1907 has already reached us

containing a collection of useful engi-

neering notes, rules, tables and other

(lata, mucli of which is particularly in-

teresting to railway men. This little

book is very po,pular among British en-

gineers and it is pleasing to observe

that the work has been thoroughly re-

vised and a number of new features

added. The section on Gas engines has

been entirely re-written by an expert,

and is in itself a concise epitome of the

design, construction and working of in-

ternal combustion engines. Additions

liave been made in various other sec-

tions and many new illustrations have

been added. The work is published by
Emmott & Company, 65 King street.

Manchester, England, and may be had

for sixpence and post^.ge by applying

direct.

International

Correspondence Schools

Arc You

In the Line or

In the Lead?
Are you in the dinner-pail line or in

the chair of the leader?
The whole world is looking for men

who have been trained to lead by doing
things with their heads as well as their
hands. But where do the leaders come
t'rom ? FroiTi the line of course! Ninety
men out of every hundred in good posi-
tions began in the line just where you are
today. But if you want to get out of
the line, ycfit can. It's up to you. The
International Correspondence
Schools will show you the way and help
you to get there. There is no theory
about this. It's a truth backed up by
thousands of men who are leaders today
because they had a desire to do better
and asked the I. C. S. how. Let us show
YOU how.

For the mere marking and mailing of
the coupon below the I. C. S. will take
up your individual case, and explain how
it can train you to be a leader in your
spare time, in your own home, and on
terms to suit your present income. It

puts you under no obligation to do this;

;

it is simply investigating the best way in

the world to advance yourself. Send in
the coupon NOW.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 805, Scranlon, Pa.

Please scud me. tree, yuur booklet, "looi Stories nf Suc-
cess," ami explnin, without furtlicr obligation on niy part,

liow I can iiudiity (or .1 larger salary in the position before
whi.h 1 have m.rrke.l X.

General Foreman
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Tate Flexible

Staybolt

Holds firebox sheets securely

together, and accommodates

itself to the unequal expan-

sion of the plates.

FLANNERY BOLT
COMPANY

PITTSBIRG, PA., L. S. A.

Suite 308, Frick BIdg.

B. B. D. STAFFORD. - - Oeneral Manazer

Write us far Reference Book

Hard Service and Good Results.

rile King-Lawson Car Comp.iny, of

New York have recently supplied the

Standard Steel Company, at Burnham,
I'a., with some of the air-operated side-

iliimp cars, one of which we show in our

illustration. The car is, as the steel com-
pany have arranged it, with additional

side boards over the doors, to enable

the car to carry a larger quantity of

liKht material such as ashes or refuse,

which accumulates about an establish-

ment such as a steel works.

The way the cars came to be ordered

forms an interesting incident in the ex-

icrience of the King-Lawson Car Com-
pany. It seems that after negotiations

for cars had been on for a time, the car

company supplied one side dump car for

a ten days' e.xperiment at the steel

works. The car was put into service

nnd it was subjected to harder treatment

than the builders at first anticipated, for it

have been doing work, rough and
smooth, hot and cold, with entire satis-

faction for the past five or six months.

This looks as if the King-Lawson car

could take care of hot ashes, if such a

load was dumped into it direct from

the ashpans of locomotives. If such

cars were arranged for this service and
a suitable pit constructed at a locomo-
tive station, there is every reason to

suppose that the shoveling of ashes into

cars after ashpans had been cleaned,

could be done away with. The act of

dumping ashpans would then load the

cars.

A pamphlet just published by the

.American Locomotive Company illus-

trates- and describes Consolidation or

2-8-0 locomotives, weighing more than

175,000 lbs. It is a sequel to the pam-
phlet which we mentioned in our No-
vember issue, page 533, which dealt

KING-LAWSON AIR OPERATED DUMP CAR

was loaded up with the rejected parts of

steel forgings. These odds and ends are

what remains after the part used to make
the rolled steel wheels has been taken

from the flat cakes of steel and

they weigh from three to eight hun-

dred pounds each, and when they were

loaded into the King-Lawson car they

were red hot.

On the occasion when the president

of the car company witnessed this heroic

treatment, the red hot load was put

aboard, the car moved to the steel com-

pany's dumping ground and the load dis-

charged, and the car came back for more

hot stuff in 20 minutes. This was the

first time in the history of the w'orks that

a car carrying such a load had gone and

come back in the same day, so that any-

body who wishes to roughly calculate the

percentage in time saving here effected

has sufficient data before him.

The cars supplied to the steel works

with those weighing less than this fig-

ure. In the pamphlet before us, 28

Consolidation locomotives, built for va-

rious railroads, and ranging in weight

from 175,000 to 250,000 lbs., are il-

lustrated and the principal dimensions

of each design is given. This is the

fourth of the series of pamphlets which
is being issued by the American Loco>-

mptive Company, which will include all

the standard types of locomotives. The
series so far covers the Atlantic, Pa-

cific and Consolidation types and

copies of these pamphlets may be had

upon request direct to the company at

rii Broadway, New York.

A Latin Proverb.

Ex nihilo nihil fit—in other words, out

of nothing nothing comes—is a funda-

mental truth old as the hills yet ever

new. In the case of railway men it is

particularly true that the information
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regarding the mechanical appliances

used on railways must first be impressed

upon the minds of young men before

they can be expected to master the de-

tails of their work. The older and ex-

perienced railway men have enough to

do at their work and have little time

to instruct others. Many of them re-

semble the man who. made a fortune by

minding his own business. Hence the

young railway man has many obstacles

to overcome.

Railway and Locomotive Engineer-

ing lightens his burdens and clears the

mysteries for him. We have books also

that thousands of railroad men have

been reading' and gathering knowledge

from. A few of our books are as fol-

lows :

"Machine Shop Arithmetic." Colvin

and Cheney. This is a book that no

person engaged in mechanical occupa-

tions can afford to do without. Enables

any workman to figure out all the shop

and machine problems which are so

puzzling for want of a little knowledge.

We sell it for 50 cents.

"Firing Locomotives." Sinclair. Treats

in an easy way the principles of com-

bustion. While treating on the chem-

istry of heat and combustion, it is eas-

ily understood by every intelligent fire-

man. The price is 50 cents.

"Skeevers' Object Lessons." Hill. A
collection of the famous object lesson

stories which appeared in this paper

several years ago. They are interest-

ing, laughable, and, best of all, they are

of practical value to-day. $1.00.

"Standard Train Rules." This is the

code of train rules prepared by the

."Xmerican Railw-ay Association for the

operating of all trains on single or

double track. Used by nearly all rail-

roads. Study of this book would pre-

vent many collisions. Price, 50 cents.

"Mechanical Engineers' Pocketbook."

Kent. This book contains i,iao pages,

6x3^ ins., of closely printed minion

type, containing mechanical engineering

matter. It ought to be in the bookcase

of every engineer who takes an interest

in engineering questions. We use it

constantly as a reference for questions

sent to us to be answered. Full of ta-

bles and illustrations. Morocco leath-

er, $5.00.

"Locomotive, Simple, Compound and

Electric." Reagan. An excellent book
for people interested in any kind of lo-

comotive. It will be found particularly

useful to men handling or repairing

compound locomotives. It is the real

locomotive up to date. $2.50.

"Simple Lessons in Drawing for the

Shop." By O. H. Reynolds. This book
was prepared for people trying to ac-

quire the art of mechanical drawing
without a teacher. The book takes the

place of a teacher, and has helped many

young men to move from the shop to

the drawing office. 50 cents.

"Locomotive Running Repairs." By
L. C. Hitchcock. This book contains

directions given to machinists by the

foreman of a railroad repair shop. It

. tells how to set valves, set up shoes ami

wedges, fit guides, care for piston pack-

ing, and, in fact, perform all kinds of

work that need a thoughtful head and

skilful hands. 50 cents.

"Care and Management of Locomo-
tive Boilers." Raps. This is a book that

ought to be in the hands of every per-

son who is in any way interested in

keeping boilers in safe working order.

Written by a foreman boilermakcr.

Also contains several chapters on oil

burning locomotives. Price, 50 cents.

"Locomotive Link Motion." Halsey.

Any person who gives a little study to

this book ceases to find link motion a

puzzle. Explains about valves and valve

motion in plain language. Price, $1.00.

Railway and Locomotive Engineer-

ing is a practical journal of railway mo-
tive power and rolling sto.ck, and it is

so not only in name but in reality. By
reading it you get a knowledge of what
others think and do. $2.00 per year;

bound volumes, $3.00.

Not Very Far Off.

The entire capital in the richest na-

tion or state, consisting of railways,

mills, factories, workshops, and dwell-

ings, together with all the goods and

wares of every kind—comprising all

that has been saved in a useful form,

aside from opening of the ways, the

clearing of the land and bringing it

into productive condition—will not ex-

ceed three or possibly four years' pro-

duction: in most states it is less. If all

could be reconverted into food, fuel

and clothing, and the world should rest

wholly from work, all would be con-

sumed in two or three years. In re-

spect to food, the world is always with-

in a year of starvation, yet there is

always enough somewhere.—Popular

Science Monthly.

"Graphite as a Lubricant " is out in

the form of an elegant pamphlet of near-

ly 100 pages, profusely and beautifully

illustrated. This is the tenth edition of

this work, concernincr one of the prod-

ucts of the Joseph Dixon Crucible Co.,

of Jersey City. N. J. It need hardly

be stated that the pamphlet excels its

predecessors in describing the subject of

lubrication generally, and graphite lubri-

cation particularly. The good features

of the previous editions are retained,

to which is superadded the very latest

information, both scientific and practi-

cal, on the subject of lubrication. All

interested in the subject should secure a

copy, which they can do by applying di-

rect to the Joseph Dixon Company.

Homestead
Va^lves

straightway, Three-way and Pour-way,
and

Homestead
Locking Cocks
Are Famous the World Over

They co.st more, but are worth very much more
than other makes. You try them and see.

Iron Body, Brass Plug, 1^ In., $4.00 net

Homestead Valve Mfg. Co.

home^?ead; pa. PITTSBURG, PA.

American Locomotive

Sander Company

13th & Willow Sts., Philadelphia, Pa.

Proprietore and Maniifactnrere

SANDERSLXAOH, Sherburne, Dkan,
Houston, "yHE'' and Curtis

THE ROBERT W. HUNT & CO.
Bureau of Inspection* Tests and Consultation,

1137 THE ROOKERY, CHICAQO.
86 Broadway, New York. Park Building, Pittsburgh.

31 Norfolk House, London, Eng.
Inepection of Steel Rails, Splice Biirs, Railroad Oars,

Whfela. Axles, etc. Chemical LAimRAToRY—Analysis
of Ores, Iron, Steel. Oils, Water, etc. Physical Labo-
ratory—Test of Metals, Drop and Pulling Test of Coup-
lers, Draw Bars, etc.

Ffnrienry Tef^ts of Boilers. Engines and LocomotlrM.
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During the Holiday Season we
are offering the following books

at a reduced price when ordered

as one set. The set is designed

to be an appropriate and useful

XMAS PRESENT.
Give it to a friend or secure one

for yourself. That is what the

initials mean. Write for the

XP set.

Locomotive Engine

Running and
Management

—Sinclair

A book tli;it lias probably helped more
enginemen than any other. Practical, re-

liable and brovight np-to-date. Twenty-
first edition ready. Price, $2.00

Locomotive Link

Motion
—Halsey

Treats link motion in a plain, practical way.

Shows how it acts and tells why. Explains

how valve motion is made and adjusted.

Price, $1.00

Firing Locomotives
—Sinclair

A readable elementary treatise on com-
bustion, pocket size. Contains much ready

and practical information. Price, 50cts.

Air Brake Catechism
—Conger

Convenient si/c, illustrated, 202 pages.

Information concerning the air brake,

question and answer form.

Price, $1.00

Marking Track Defects.

.Successful use is said to have been

in.iilc of an automatic device on some

of the German railways for ascertain-

ing and definitely indicating defects ex-

isting in the track. The principle of

the apparatus is based on the fact that

every low joint on the track causes a

shock of greater or less intensity to a

car passing over it. The apparatus is

carried in an inspection car, and is so

arranged that if the shock exceeds a

certain degree of intensity, a squirting

device operates, and from it a colored

liquid is sprayed over the roadbed at

that point, the portion of the track re-

quiring any attention being thus very

plainly marked. Such an apparatus, it

is said, indicates defects not usually

found by a track walker, and it affords

evidence of imperfections in the road-

bed.

Case-hardening is generally regarded

as a cementation process in which car-

bon is added to the outer shell of metal.

Wrought iroji contains little or no car-

bon. Case-hardening adds sufficient

carbon to the outer shell to cause it to

harden when quenched in cold water.

The National Patent Holding Co..

Railway Exchange, Chicago, have

placed on the market a hardening

"compound" which they say increases

the point of carbon 18 per cent, above

that o,{ bone. Mr. W. White, Vice-

President of the company, has publish-

ed a short treatise explaining the "com-

pound" and its operation.

These four books, price $4. 50, sold

for $5.50 if ordered as the

XP set this month.

Railway and Locomotive

Engineering

136 Liberty St New York City

XP$3.50 XP-$3.50 XP-$3.50 XP-$3.50

ings joined by a }» in. cold rolled steel

piti. The derail block, which we re-

ferred to. as the business part, is swung
in a vertical semi-circle on to or off of

the rail. It is placed between the rails

on two lies spaced ten inches apart; it

is secured to the ties by four spikes

and the flanges on the bottom of the

guide box. It is not fastened to the rail.

The thrust of a wheel striking the de-

rail block is carried by the seat in the

guide box directly to. the tie; this seat

holds the derail block firmly in place.

A lug at the rear of the derail block

has a hole for a padlock to secure- the

derail in the open position; another

lug serves for attaching the connecting

rod of target stand when that is at-

tached.

When used at or near a turntable it

can be turned over on to the rail after

an engine has passed into the house

and if anything should go wtong or

if a leaky throttle should induce an en-

gine to attempt to move out on its own
account then the pivot derail would

promptly put the offending engine ofi

the track or at least a pair of wheels

would go off on the ties, which would

be a great deal better than having the

Prevention is better than cure, espe-

cially in case of fire and it is a fact

generally acknowledged that if the time

spent in summoning the fire department

;iik1 raising an alarm was spent in ex-

tinguishing the fire in its early stages

much less loss would be experienced.

The H. W. Jolins-Manville Co., of New
York, claim that the Manvillc Fire Ex-

tinguisher is better than fire insurance.

Nearly half a million have been sold.

It has a reputation behind it. Write

direct to the company for a copy of

their illustrated pamphlet.

Handy Turntable Track Appliance.

There is rather a handy little appli-

ance which can be used on the tracks

leading to a turn table, and indeed any-

where in the yard for that matter. The

little appliance is called the Hayes pivot

derail, and it can be spiked down to

a couple of ties close by a rail and the

business part of the derail can be turn-

ed over on the head af the rail or

thrown back out of the way. The busi-

ness part is hinged to what we may

call the seat or base, and that is prob-

ably why it is called a pivot derail.

The Pivot derail is for hand operation

onlv. It consists of two malleable cast-

H.WES PIVOT DERAIL

engine fall into the turn-table pit. The
pivot rail believes that an ounce of pre-

vention is worth several pounds of cure

on a busy railroad.

There is another feature which the

modest little derail possesses. It has

in itself the essence of the block signal

system if used by a man who knows
its value. For example, when an en-

gine is ready to come out of the round

house the turntable is swung into posi-

tion and locked, then and not till then

the pivot derail may be folded back

and a signal to come on the table giv-

en. It the man on the engine comes

ahead too soon, the derail just puts a

wheel on the ties to remind him that he

is out of order.

A modification of the pivot variety

called the lifting derail can be used on

sidings to protect the main line and

anywhere where it is desired to secure

derail protection. The whole thing

can be operated from the main track

switch stand by a pipe line connection

and when the main track is continuous

the pivot derail on the siding, prevents

anything drifting out far enough to foul

the main line.
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Jack Cart.

The heading at the top of this para-

graph is not the name of a man
or a boy or an apprentice about

the shop. The fact is, a corre-

spondent has sent us in a neat little

sketch which we reproduce here, of what

he calls a jack cart. It is in reality a

frame made out of pipe carried on an

and others interested should send for a

sample package to the Ekert Co., Day-

ton, O.

=t>

SHOP JACK CART

axle and a pair of wheels with a piece

of fiat iron bent up under the handles

as a pair of legs to keep the whole thing

level. Another piece of flat iron with

ends bent round the pipe acts as a cross

brace. There is or is not a floor to this

jack cart, according to the taste and

fancy of the builder. The jacks can be

laid across the frame and taken easily

and quickly anywhere about the shop,

and when not in use it can be up-ended

in the corner. The cart by itself is light

and strong and is a useful shop appli-

ance. This is not a pipe dream, notwith-

standing what may be said about the ma-

terial used in the construction of its

frame.

The Pennsylvania have recently paid

a sum of money in prizes to the men in

charge of their tracks between New
York and Pittsburgh, and between Phil-

adelphia and Washington. The object

of giving the prizes is to excite legiti-

mate rivalry among supervisors and as-

sistant supervisors in the work keeping

the tracks of their respective divisions

in the safest and best condition.'

There is one known as the "Klon-

dyke prize," which is awarded for the

best line and surface maintained for the

whole year. A prize of $1,000 is awarded

for the greatest improvement in line and

surface in the year.

On the Isle of Portland, in the south

of England, there are certain quarries

of limestone which have been worked

for many years, in former times pro-

ducing building stone. In 1824 an Eng-

lishman named Joseph Asplin, of Leeds,

patented a process for mixing and burn-

ing lime and clay. The product looked

so much like the Portland limestone

that he called it "Portand cement,"

from which the commonly known name
given to nearly all kinds of hydraulic

cement was derived.

The Ingersoll-Sergeant Rock Drills,

for tunneling, mining, quarrying and

general rock excavating, are minutely

explained in the company's new cata-

logue. No. 4sB. The illustrations are in

the highest style of the art while the let-

ter press is a fine sample of the best

printing. The whole process of rock

drilling and cutting is shown like a pano-

rama, and the minutest details of the con-

struction of the machines and the meth-

ods of operating are given. Many of

the photographic reproductions are ex-

ceedingly interesting from the fact that

they illustrate actual incidents of opera-

tion in mining and excavating work.

Copies of the catalogue may be had from

tlie Ingersnll-Rand Company. New
York.

Modest Sand Cart.

A correspondent has sent us in a

drawing of a very modest and highly

respectable sand cart for use in and

about a locomotive shop. This car is

so made that when loaded with sand and

tipped forward so as to be wheeled along

nearly the whole weight comes on the

wheels, and when it is tipped up by the

operator (if we may so speak of the sand

The Catalogue of the Ekert Elastic

Steam Packing sets forth in brief form

the qualities of this form of packing

which is said to combine the greatest

possible resisting qualities of metal

with the elasticity of rubber. A series

of experiments the results of which

are given in the catalogue make it ap-

pear that the Ekert packing will resist

a steam pressure of i.ooo lbs., a me-

chanical pressure of 20,000 lbs., and a

temperature of superheated steam of

000 degrees Fahrenheit. Engineers

MASTER CAR BUILDER
is Open for Engagement

Young, Active, used to Big Proposi-

tions; Capable of Installing Piece

Work; Steel Car Work Handled; No
Afraid of Hard Work.

Further Particulars by Addressing .

J. R. P.
Care ANGUS SINCLAIR CO.

136 Liberty Street

New York

thTIjnTon
SWITCH &

SIGNAL CO.

Consulting and Manufacturing

Signal Engineers

Automatic Block Signals— Electric

and Electro-Pneumatic

Interlocking:—Electric, Electro-Pneu-

matic and Mechanical

Electric Train Staff Apparatus

GENERAL OFFICES AND WORKS AT

SWISSVALE, PA.

DISTRICT OFFICES:

New York: 143 Liberty Street

Chicago : rionadnock Block

.St. Louis : Frisco Buildinji;

IMI

ONLY A MODEST SAND CART

man) the load easily falls out or can be

shoveled up or brushed away. The sand

cart, however, can be used for a variety

of things. As a rubbish receptacle it will

take in a vyhole lot, and it has been

known to carry castings and rough

freight generally around the shop with

the easy grace of a modern steel high

side hopper bottom go per cent, dump
gondola. It is not afraid of hard

rough work for it generally has plenty

of sand.

THE TANITE CO.. f f Sirmuisbiirg. Pa.,

upk- ftir tlif puppoi t of Knilroft'i men, brcanee :

Th.- msn wh'. nsic a TANITE Kmeiy Wh.el
will ti"ii it enfe. ISi'rnnse 'he iii'in wtio p'lyB fnr

a TANITE l':mery Whivl wi 1 net ihe wheel
wliicli liHF ihe greaifst prortiirtiv" capacit.v. Be-

Dii 80 ilB Kmcry iw mined bv itself in Ameiica,
jind deserves the pupiiort of all m- clianicr* earn-

ii'C w L'eH in America. Because its niacliines

are p^ac'ic^'l

The TANITE CO. sells Emery. Solid Fm-
ery Wbee'H. Giindinir Machines, Hllfline L>itb(8

and PoUhhing Machines, c.uide I!nr (irlnders,

Ciir Br Rs O imlors SnifHcin M chines, Open
Side Emery PI iners. Planer Knife Orim'ers, H' w
(inmners.' Bench and Cnlumn GrinderB, Dia-

mond P pt'" lo'' Bnis-* vnd N'Ckel.
The TANITE CO. build special machines

for spiciid wants.

-THE-

Tanite Co.
STROUDSBURG, PA.
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Locomotive
Blow-Off Plug Valves

I'lg. 9.

All Brass, extra heavy, with Cased Plug.
For 250 lbs. pressure.

Made with Draining Plug to prevent
freezing.

Locomotive

Gauge
Cocks

For High Pressure);

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight
under the most ex-
acting conditions.
Shanks Threaded
to specifications
for Locomotives.

Engine for the Belgian State Railways.

uy E. c. M.

J lie lutuiiiotivc which wc here illus-

trate was exhibited at Ihe Liege Exhibi-

tion, and is used in express passenger ser-

vice on the Belgian State Railways. It

is of the simple type, with inside cylin-

ders and Stephenson link motion, and

is representative of the Belgian stand-

ard of four-coupled express locoino-

lives, of. which tliere are 140 in actual

.service.

The boiler of the locomotive is of the

ordinary cylindrical form, with plain

brass tubes, copper fire box, double-beat

regulator, and Wilson safety valves.

The main valves are of the usual D-
slide type. The axle boxes are of

bronze, lined with white metal, and are

provided with cast iron sponge boxes.

The springs of the rear driving wheels

and those of the bogie are of the lami-

nated type, while those of the main

P?K 25, with M'lieel.

Swing-Joints and
Pipe Attachment

F'g- 3i-

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA. PA.

the lighting throughout the train, the

headlight is also electric, and by means
of a switch situated in the cab, may be
changed from white to red, or vice

versa, during shunting operations. A
number of small lamps are provided in

the cab, which throw light on the

gauges, water glass, etc. In proximity

to the motion and other moving parts

lights are provided, which can be used
during inspection. Accumulators are

placed under each carriage for reserve

lighting, one set of these bein(? also

attached to the platform of the loco-

motive. The capacity of these accumu-
lators is such as to give about three

hours' lighting.

The tender frame is constructed of

mild steel plates and angles. A well i»

provided at the bottom of the main
tank, between the frames. Steel T's

and angles are attached to the inside of

the latter, and longitudinal and trans-

FOUR CVLIXDKR EXPRESS EXGIXE FOR THE BELi.I.x:.

driving wheels are of the Timmis spiral

type.

The bearing upon which the bogie

center rests is swung from the truck,

and admits of a transverse movement
of J4 in. to each side. Compressed air

sanding gear is fitted, air being taken

from the chamber of the Westinghouse

brake, with which brake this engine is

equipped. Brake blocks are applied to

all the wheels, those of the bogie in-

cluded.

The main feature of the engine is

that it is fitted with a new type of elec-

tric light generating plant. .As seen in

the illustration, this apparatus is placed

on the top of the boiler, and consists of

a small dynamo driven by a single act-

ing high speed vertical engine having

constant admission. This vertical en-

gine has been very carefully balanced

in order to reduce vibration. Its action

is automatic, and it requires no atten-

tion when once started. In addition to

verse stays are riveted to them for the

purpose of increasing the rigidity and

strength. A dial and pointer indicate

the height of the water. A hand brake,

in addition to the fittings of the West-
inghouse brake, and the usual equip-

ment of tool boxes, train heating pipes,

etc., are provided. The tender is car-

ried on two 4-wheel bogies, and the

tank holds 3,960 gallons of water and

5!< metric tons of coal.

Some of the principal dimensions are

as follows

:

Cylinders. 19x25.98 ins.; boiler pressure, 191

lbs.; boiler greatest inside diameter. 4 ft. 8 3/16
ins.; distance between the tube plates. 11 ft.

4j^ ins.; number of tubes, 263; outside diameter

of tubes. 1^^ ins.: heating surface of fire box,

131 sq. ft.; beating surface of tubes. 1,234 sq.

ft.; total heating surface, 1.365 sq. ft.; grate

area. 22 sq. ft.; diameter of driving wheels, 6 ft.

6 ins.; total length of wheel base, 23 ft. 6 ins.;

fixed wheel base, q ft. 6 ins.; bogie wheel base,

6 ft. 6 ins. Distributed load, full working order,

1st bogie axle, 8 tons 10 cwt.; 2d bogie axle, S
tons 8 cwt.: leading axle, 18 tons; trailing axle.
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STANDARD MECHANICAL BOOKS

fOR ROAD AND SHOP MEN

BY CHAS. McSHANE

The

Locomotive Up to Date

Price, $2.50

17 tons 12 cut.; total weight of engine in full

working order, 52 tons 10 cwt.; total weight of

engine, empty, 48 tons.

New York and

Westinghouse Air BraJies

Price. $1.50

One Thousand Pointers for

Machinists and Engineers

Price, $1.50

AH books bound In fine clotK

AGENTS WANTED everywhere; write for

terms and descriptive circulars. Will be sent

prepaid to any address upon receipt of price.

GRIFFIN & WINTERS
171 La. SoLlle Street. CHICAGO

TOOL
STEEL

Die Blocks
Steel Forgings

First Prize awarded at the

Louisiana Purchase Expo-
sition, at St. Louis, for our

TOOL STEEL when
placed in competition with
the best makes in England
and Germany.

Write for information and Prices.

Specify MclnnesTool Steel when orderinR.

McINNES
STEEL CO.

CORRY, PA.

The car foreman and also the in-

spector and the car repairer need not

be in doubt as to the meaning of the

M. C. B. rules of interchange if they

get hold of the handy little Catechism

of the M. C. B. rules for 1906, issued

liy the McConway & Torley Company,

of Pittsburgh, Pa. The pamphlet fits

the pocket, it has 117 questions and an-

swers on the rules and it has illustra-

tions of various things, among them be-

ing the method of splicing wood or

steel car sills. You can have the book-

let if you send in a request to the mak-

ers of the Janney, Kelso and Pitt

couplers. The same company have also

issued a pamphlet called Ready Refer-

ence Tables and price list. It is design-

ed for those handling' M. C. B. coupler

accounts and orders and, indeed, any

car department emplo.yee can have one

by writing to the McConway and Torley

Co. The names of the couplers in gen-

eral use are given with new and second

hand prices and also prices of wheels

and axles. What constitutes unfair

usage; cost of cast iron per pound, all

figured out at ij4 cents per lb. and also

the value of cast iron scrap at A cents

per lb. and cost of lumber at 3V4 cents

per ft. All this is useful information and

saves a world of arithmetical work.

]\Ietal brake beams and parts with

prices new and scrap are given and the

value of new car bodies and trucks and

a table of yearly and monthly deprecia-

tion value of one dollar at five per cent.

Send for the reference table if you are

interested, it can be had for the asking.

The badge used by the North Staf-

fordshire Railway, of England, is one

of the quaintest signs to be seen any-

where. It is in the form of a knot, and

is painted in gold on the sides of the

engine tenders. The sign is known as

tlie "Stafford Knot," and was borne

years ago by the Barons Stafford. It is

now adopted by the Dukes of Suther-

land, whose eldest sons bear the title of

Marquess of Stafford. Various Ameri-

can railroad companies have attempted

to popularize badges for locomotives

and cars, but the levity of American

trainmen turned the sign into ridicule.

One railroad company uses a badge

which trainmen call the "liver pad."

.Some time ago the Gold Car Heating

and Lighting Company, of New York,

issued a large catalogue covering all

their products. They have now reprint-

ed the portion which deals with railway

car heating, which shows the application

of the Gold Improved Temperature Reg-

ulator, and explains its working. This

pamphlet, or indeed the full catalogue

This illttstratios shows the form of construction of tho

Dart Patent Union

Every feature of construction represents the
best points to insure stability and durability. The
malleable iron pipe ends and nuts, in combination
with bronze metal seats, are as near perfection as
is possible to approach, and the sales to date in-
dicate the public approval. There are none so
good. For sale by all the principal jobbers in
United States, Canada and Europe.

E. M. Dart Mfg, Co.. Providence, R.

L

FAIRBANKS CO.. SALES AGENTS.

The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels.

Gost too much, take up too

much room and don't give

satisfaction.

Nicliolson

Expanding Mandrels

Take everything from 1 to 7

inch holes. Take up little

room —always ready and
you can buy four sets for

the cost of one of the soUd

kind

Are You Using Them?
Catalogue tells you
more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.
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One Year and

Eleven Months'

itself, can be uljtaiiied Ijy wnliiig to iiic

company, Wliitchnll building, New York.

The reprint in pamphlet form is spoken

of as something new and interesting on

the subject of railway car heating.

SERVICE
WITHOUT KKI'ACKING, ON

HIGH-PRESSIRE LOCOMOTIVES

Style 300 TV.

A throttle failure is an absolute im-

possibility where Crandall's Throt-

tle Valve packing is used.

IT WILL NOT BLOW OUT

Crandall Packing Co.
FACTORY AND GENERAL OFFICE

PALMYRA, - NEW YORK
BRANCHES

New York
136 Liberty St.

Chicago

52 West Washington St.

Cleveland

Q So. Water St

Patents.
QEO. P. WHITTLESEY

M«aiLL BUILDINQ WASHINQTON, D. C

Terms Reasonable. Pamphlet 5ent

Molding Machines
Vertical Vibration. Power Draft

ALL KINDS OF MACHINES

The Latin motto, "ex inntili utilitas,"

is tised on the trademark of the Tanitc

Company, of Stroudsburg, Pa., and it

tells the principal fact about the inter-

esting substance they deal with, in per-

haps the fewest words possible. Tanite

is made by a process known only to the

manufacturers, from waste leather, etc.,

and when used, as it is, with emery in

the Tanite emery wheels, forms an ab-

rasive of high quality. The Tanite

Company in thus using what would

otherwise go to waste make good the

claim contained- in the motto on their

trade mark and which may be freely

translated, "From what is worthless

comes that which is of use." Tanite

.iiid emery can be moulded under heat

:md pressure and thus abrasive wheels

of all sizes and shapes can be made.

The Tanite Company sells emery,

.ilso solid emery wheels, buffing lathes

.ind polishing machines, guide bar

grinders, car brass grinders, surfacing

machines, open side emery planers,

planer knife grinders, saw gummers,
liench and column grinders, diamond
tools, speed indicators, emery wheel

dressers, polishing paste for brass and

nickel. The Tanite Coinpany also build

special machines for special wants.

Write direct to the company at Strouds-

burg for particulars of any of these tise-

fiil machines.

One of the tinest catalogues of the

season has just been issued by the Chi-

cago Pneumatic Tool Company. This

company has kept its place in the front

rank in the development of pneumatic

tools. In the construction of machin-

ery necessary for the production of

compressed air they have attained a

high degree of perfection. A perusal

of the superbly illustrated catalogue

will show that the company is enabled

to furnish pneumatic equipinent ein-

bracing every feature of the installa-

tion.

The Monon is rapidly building its new

line from Linton, and expects- to have

the road in operation by February I as

far as Quincy. It is the intention to

build on to Indianapolis via Mooresville.

From Quincy to Indianapolis is just 40

miles, and from Quincy to Mooresville

is 24 miles. Most of the mileage is

through a level country, and the com-

pany has received much encouragement

in building.—N. Y. Commercial.

THE E. H. MUMFORD CO.
17th & CallowhiU Streets, PHILADLLPHIA, PA.

J. W. JACKMAN A CO., Ltd.. 39 vlctorU St. London, S. W.

"What funny little noises your baby

makes with his mouth, doesn't it?" "Yes.

I think it wants to learn to become a

raihvav brakeman."—Milwaukee Sentinel

METAL
PRESERVATIVE

PAINTS

AND PRIMER
for locomotivei , boilers, stacks,

front-ends, gearing, frame-
work, metal roofs, etc.

Tell us your needs.

Metal preservative paints
have 'been our specialty for zz

years.

Paints for all conditions.

STANDARD PAINT CO.
Sole MnniifacliircTft

100 William St, New York

CYLINDER.
BORING BARS

VALVE SEAT
ROTARY

PLANING MACHINES

CRANK PIN
TURNING MACHINES

VOritt for Catalog

Quincy, Manchester, Sargent Co,

OLD COLONY BLDG.
CHICAGO

14 LIBERTY ST.
NEW YORK

Machinery Salcs Dept.
PLAINFiELD. N. J.

SKAT!
Off

Comes
tlie Dirt.

When the iiand^

aresmearedand stained

with a greasy grimy coat

of oil, soot, dust and dirt,

nih on a little

SKAT
The Best Hand Soap Known

and see tiow qni'-klv i!;-". "r-- 1 !• :iT; :i- i j^. ftri^;ft;n.

SKAT is made to do w liat c
- -

can't do. fiets inio ibe pvrea
dirt so it simply rtnsfs off. 1

benetii'ial to the skin. lOc^ni- .

Write pt'^talfor/rc^sample

.

where to biiv SK -VT. or u not t^

will tell Tou how yoa can N >

age-nt and make money selling it. y r.>-T.-aay.

THE SKAT MAXrFACTrRrVG CO.,

807 Park Sti^et. HartforJ. Cons.
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$AVE Dollars
By wearing "Sargent Gloves"
you will sa\e money because you buy fewer
gloves during the year. Write for our
illustrated booklet and "Sargent" leather

match safe made from the same leather as

the gloves.

If your dealer does not carry " Sargents " we will

sell you direct on receipt of your size and $1.00.

Manufactured Exclusively by

DETROIT LEATHER SPECIALTY CO.
DETROIT, MICH.

The Swift Paint Company have a

hberal proposition to offer paint
and varnish salesn\en with
established railroad trade.
who are in position to sell Black
Giant Front End Enamel
on the side. Black Giant
Frorvt End Enamel is a thin,

glossy, black paint, easily applied.

A small quantity covers a large

surface. It does not scale or

crack, but eventually burns to a

powder which can be brushed off

down to the bare iron with a

wire brush. Guaranteed to last

in good shape for ten days to

two weeks. Not expensive.

Samples on application.

The Swift Paint Co., Cleveland, O.
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Magnus Metal Co 4
Manning. Maxwell & Moore 22
McConway & Torley Co 14
McCord & Co 2d Cover
Mclnnes Steel Co 580
More-Jones Brass and Metal Co —
Morse Twist Drill Co 10
Mumford, The E. H., Co 581
Munn & Co —
Nathan Mfg. Co 5

National Acme Mfg. Co 18
National Malleable Castings Co 4th Cover
New Jersey Asbestos Co 10
New York Central R. R 8
Nicholson, W. H., & Co 580

Niles-Bement-Pond Co 14
Norton Grinding Co —
Norwalk Iron Works 5

Pacific Trading Co 20
Pennsylvania R. R —
Pittsburgh Spring & Steel Co 2
Porter. H. K.. & Co 19

Pratt & Whitney —
Pressed Steel Car Co 12
Prosser, Thos., & Son IS
Quincy, Manchester Sargent Co 581
Railway Materials Co 2d Cover
Railway Steel Spring Co 12
Ralston Car Co 4
Revere Rubber Co '.

. . . 3d Cover
Rogers. H. A.. Co 3
Rock IsLand Frisco Lines 2
Rogers Locomotive Works 19
Rue Mfg. Co 20
Safety Car Heating & Lighting Co 13
Saunders. D.. Sons S
Scandinavia Belting —
Sellers, Wm.. cS: Co., Inc 2
Sight Feed Oil Pump Co —
Skat Mfg. Co 581
Slocomb. F. F.. & Co —
Smooth-On Mfg. Co 16
Southern Pacfic R R IS
Standard Car Truck Co . 2d Cover
Standard Coupler Co 3
Standard Paint Co 581
Standard Steel Works 12
St. Louis Car Co 11
Star Brass Mfg. Co 10
Starrett Co., L. S 11
Storrs Mica Co S80
Symington T. H., & Co 7

Swift Paint Co S82
Tabor Mfg. Co 4
Talmage Mfg. Co —
The Tanite Co 578
Underwood, H. B.. & Co IS
Union Pacific R. R 7

Union Switch & Signal Co 578
United States Metallic Packing Co 23
Utica Steam Gauge Co —
Vacuum Cleaner Co 10
Van Duzen Co 25
Vulcan Iron Works 12
Walker A. Fenton 7

Walworth Mfg. Co 2d Cover
Washburn Co 4th Cover
Watson-Stillman Co 4th Cover
Westinghouse Air Brake Co 6
Westinghouse Electric & Mfg. Co 7

Whiting Foundry Equipment Co 22
Whittlesey. Geo. P 581
Williams Typewriter Co '. 5

Wood, R. D.. & Co 7

Zephon Chemical Compound Co 16
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